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static awareness 



A Message From 

John Fluke Mfg. Co., Inc. 




Some semiconductors and custom IC's can be 
damaged by electrostatic discharge during 
handling. This notice explains how you can 
minimize the chances of destroying such devices 
by: 

1. Knowing that there is a problem. 

2. Learning the guidelines for handling them. 

3. Using the procedures, and packaging and 
bench techniques that are recommended. 



The Static Sensitive (S S ) devices are identified in the Fluke technical manual parts list with the symbol 

■■ <S> 

The following practices should be followed to minimize damage to S.S. devices. 




2. KEEP PARTS IN ORIGINAL CONTAINERS 

UNTIL READY FOR USE. 4. HANDLE S.S. DEVICES BY THE BODY 







5. USE ANTI-STATIC CONTAINERS FOR 
HANDLING AND TRANSPORT 




6. DO NOT SLIDE S.S. DEVICES OVER 
ANY SURFACE 




7. AVOID PLASTIC, VINYL AND STYRAFOAM 
IN WORK AREA 




8. HANDLE S.S. DEVICES ONLY AT A 
STATIC-FREE WORK STATION 

9. ONLY ANTI-STATIC TYPE SOLDER- 
SUCKERS SHOULD BE USED. 

10. ONLY GROUNDED TIP SOLDERING 
IRONS SHOULD BE USED. 



Anti-static bags, for storing S.S. devices or pcbs 
with these devices on them, can be ordered from the 
John Fluke Mfg. Co., Inc.. SeesectionSin any Fluke 
technical manual for ordering instructions. Use the 
following part numbers when ordering these special 
bags. 



John Fluke 
Part No. 


Bag Size 


453522 


6" x 8" 


453530 


8" x 12" 


453548 


1 6” x 24" 


454025 


12" x 15" 
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Section 1 



Introduction & Specifications 



1-1. INTRODUCTION 

1-2. The Model 4265 A is a programmable, bipolar dc 
voltage source. Output voltage is from 0 to 65.532 vdc in 
two ranges; 16 and 65 vdc. Programming resolution using 
the internal reference voltage is 1 mv on the 16 volt range 
and 4 mv on the 65 volt range. Output accuracy is ±.01% 
of the programmed level on both voltage ranges. After a 100 
/£ec settling time, a READY/NOT READY FLAG indicates 
that the output has settled to ±.01% of the programmed 
increment for a resistive load. The output current is rated 
at ±1 ampere maximum and is limited to approximately 
±1.1 ampere in the event of an overload or short circuit. 
The sink current (milliamps) is rated at 1000-10 Eout max- 
imum. A Programmable Current Limiter (Option -06) is 
available to allow programming the maximum output cur- 
rent to a lower level. A current limit flag indicates when a 
sink or source current overload exists with or without the 
-06 Option. 

1-3. Programming requirements are compatible with 
DTL or TTL logic levels. Contact or relay closures can also 
be used. The voltage source is programmed on the low 
range using straight binary coding. The high range is also 
programmed in the same manner, but the actual output is 
four times the programmed level. Two’s complement cod- 
ing is required for negative outputs when the Isolated Con- 
trol Logic (-01 Option) is installed. All programming in- 



puts and flag outputs are available through a 50 pin Am- 
phenol, Blue Ribbon connector located on the rear panel. A 
+5 vdc output is also available at this connector and is used 
to provide power for external programming circuitry. Nega- 
tive logic is employed for programming. The logic levels i 
are as follows: 

Logic “0” = +2.0 vdc to +5.0 vdc or open circuit 

Logic l T* = 0 to +0.4 vdc or short circuit to 
LOGIC GRD. 

1-4. Three options are available to provide tailoring 
of the power supply to fit application requirements. These 
options are identified by numeric designations -03, -06, 
and -09. A description of each option is provided in 
Table 1-1. These options may be installed at the factory 
when the instrument is ordered or in the field at a later 
time. 

1-5. Physically, the power source is completely solid 
state. Plug in printed circuit boards, with easy to reach 
test points and adjustments, are used for ease in servicing. 
The unit is forced air cooled. This results in lower com- 
ponent temperatures and thus higher reliability than would 
normally be obtained in a source of this power capability. 
The chassis is designed for bench top use, or it can be instal- 
led in a standard equipment rack by using the Accessory 
Rack Mounting Fixtures. 
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Table 1-1. OPTIONS 



OP- 

TIONS 


TITLE 


DESCRIPTION 


-01 


ISOLATED CONTROL LOGIC 
(Now Standard) 


Separates the external digital interface logic and attendant noise from 
the Model 4265A analog circuitry. Impedance between the interface 
logic and the analog circuitry is greater than 10 9 ohms, in parallel with 
3 pf, It also provides a data storage that allows multiplexing of several 
voltage sources from one system interface register or data bus. Two's 
complement binary coding is required for negative outputs. 


-02 


FRONT PANEL DISPLAY 
{Now Standard) 


Lamps (light emitting diodes) installed on the front panel which indi- 
cates the programmed VOLTAGE LEVEL, SIGN, CURRENT LIMIT, 
EXT REF, POWER ON, and STDBY conditions. 


-03 


EXTERNAL REFERENCE 
(Field Installable) 


Allows the use of an external signal source in place of the internal refer- 
ence voltage. Any dc or ac signal can be used that has an amplitude 
from 0 to ±14.5 volts and a frequency from dc to 30 kHz. Input im- 
pedance is 100K, in parallel with 70 pf. 


-04 


DIRECT COUPLED CONTROL 
LOGIC 

(No Longer Available) 


The Direct Coupled Control Logic is no longer offered as an option to 
the 4200 series instruments. The Isolated Control Logic (see descrip- 
tion above) is now standard equipment on alt instruments. 


-05 


BLANK FRONT PANEL 
{No Longer Available) 


The Blank Front Panel is no longer offered as an option to the 4200 
series instruments. The Front Panel Display (see description above) is 
now standard equipment on all instruments. 


-06 


PROGRAMMABLE CURRENT 
LIMITING 

(Field Installable) 


Programmable current limit is provided in two ranges, 100 ma and 1 
ampere. Each range may be programmed in 10% increments from 10% 
to 110% of range. 


i 


MULTI-STROBE ISOLATED 
LOGIC 

(Field Installable) 


Permits any of the Fluke 4200 series Programmable Voltage Sources to 
be remotely controlled by a large variety of program sources such as a 
computer, a system coupler, as well as a Fluke Automatic Test Equip- 
metn System. Refer to Section 6 for details. 



1-6. SPECIFICATIONS 



OUTPUT VOLTAGE 0 to ±16.383 vdc 

0 to ±65.532 vdc 

(Maximum output terminal voltage = ±66v minimum) 



OUTPUT VOLTAGE RESOLUTION . . 

I6v Range 

65v Range 



1-2 



1.0 mv 
4 mv 

(Provisions have been made to allow changing of the MSB 
weight to 8000 and 32000 mv by installation of a jumper 
in the Preamplifier,) 
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OUTPUT CURRENT 



CURRENT SINK CAPABILITY . 



ACCURACY (1 5°C to 35°C, 90 days) 

16v Range 

65 v Range 

STEADY STATE RIPPLE AND NOISE (10 Hz to 10 MHz 

bandwidth) I6v Range 

65 v Range 



OUTPUT IMPEDANCE 

EXTERNAL REFERENCE (Option -03) 

Voltage Range 

Input Impedance 

Output Voltage 

16v Range 

65 v Range 

Output Current 

Frequency Range 

Accuracy (15°C to 35°C, 90 days with respect to 
the External Reference, Ex r) 16 v Range . 

65 v Range . 

Programming Resolution (Least significant bit) 

16v Range 

65 v Range 

PROGRAMMABLE CURRENT LIMIT (Option -06) 

100 ma Range 

1 amp Range 

Minimum program possible 

SPEED 

OUTPUT STABILITY (Constant load, line and temperature) 

16v Range, 24 hours 

90 days 

65 v Range, 24 hours 

90 days 

TEMPERATURE COEFFICIENT (35°C to 15°C) 

1 6v Range 

65v Range 

LOAD REGULATION 



LOAD RECOVERY 



4265A 

0 toil ampere 

(Short circuit protected at LI ampere) 

[sink (ma) = 1000 — 10 E out (Overload protected) 

The Current Limit Flag is energized when a current sink 
overload condition occurs. 

±(0.01% of program +100 uV) 

±(0.01% of program +300 uV) 



500 uV rms 7mV pp 
1 mV rms 7mV p-p 



0.02 milliohms @ dc; 1 ohm @30 kHz 

0 to ±14.5 VDC or peak ac 
100k ohms in parallel with 70 pf 

0 to 12v rms, 17V peak 
0 to 46 v rms, 66V peak 
707 ma rms, 1 .0 amp peak 
dc to 30 kHz 

±(0.01% of program +.0001%(||^) +100 uV) at dc. 
±(0.01% of program +.0001%(^-^-) +300 uV) at dc. 

Exr x 10" 4 volts 
Exr x 4 x 10"* volts 



±10 mA to +110 mA in 10 mA increments 
±100 mA to +1.1 amp in 100 mA increments 
±10 mA 

Settles to 0.01% of the programmed change in 100 fse c. A 
range change does not increase settling time. 

±(10 ppm of program + 40 uv) 

±(30 ppm of program + 70 uv) 

±(10 ppm of program +120 uv) 

±(30 ppm of program +210 uv) 

±(10 ppm of program +15 uv) per °C 
±(10 ppm of program +15 uV) per & C 

An output current change of 1 ampere causes the output 
voltage to change less than 0.001% of range. 

The output voltage will settle to within 0.01% of final value 
in 100 f£t c after an output current change of 1 amp. 
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LINE REGULATION 



The output voltage will change less than 0*00 1U ot range 
for a ±10% change in line voltage. 



OUTPUT TERMINALS HIGH, LOW, HIGH SENSE, LOW SENSE. CHASSIS, 

GUARD. Terminals located on rear panel. Tlie GUARD 
terminal can be floated up to 1000 volts above chassis 
ground. 

PROGRAM CONTROL CONNECTOR A 50 pin connector on rear panel* Mating connector is Am- 

(See Table 1-3) phenol, Blue Ribbon, Part No. 57-30500. 

INPUT POWER 1 15/230 vac ±10%, 48—62 Hz single phase, 200 watts fully 

loaded. 



ENVIRONMENTAL 

Temperature 0 C to 50 C operating*, 40 C to 75 C storage. 

Relative Humidity 0 to 80% 

Shock 20g, 1 1 millisecond half-sine wave 

Vibration 4.5g, 10—55 Hz 

Altitude 0 to 10,000 ft - Operating 50,000 ft - Non-operating 

SIZE (See Figure 1-1) 5-1/4” high x 17” wide x 19-7/8” (max) deep 



ACCESSORIES 

Manual Control Unit Allows manual checkout, calibration, and control. FLUKE 

Model A4200. 

Rack Mounting Brackets M05-205-600 

Chassis Slides MO0-260-610 (18 ) 

MOO-280-610 (24”) 

Mating Connector Amphenol, Blue Ribbon 57-30500, FLUKE PART NO. 

266056. 

Extender Card FLUKE PART NO. 292623 




Figure 1-1. OUTLINE DRAWING 
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Table 1-2. PROGRAMMING INPUT/OUTPUTS 



PROGRAM CONTROL 


All program control and response lines are compatible with DTL and TTL logic. 
Programming lines are brought out on the rear panel. 


LOGIC LEVELS 


Logic "1" ~ 0 ±.4 vdc or contact Logic "0" = +2 to +5 vdc or open 

closure circuit 


SIGN 


Connector Pin 35 Logic "1" = Negative output voltages 



MAGNITUDE 



DATA STROBE 



Bit 


Conn. 


Bit 


Conn. 


Wt. 


Pin 


Wt. 


Pin 


2 J3 


1 


2 « 


8 


2* 2 


2 


2 s 


9 


2 l 1 


3 


7* 


10 


o 


4 


2 3 


11 


2 9 


5 


2 1 


12 


2 b 


6 


2' 


13 


2 7 


7 


2° 


14 



Two s complement binary coding for negative values is used with the Isolated Con- 
trol Logic Option -QL Sign and magnitude binary coding is used with the direct 
coupled control logic Option - 04 . 



Connector pin 33. When using the Isolated Control Logic, a strobe pulse is required 
to start the digital-to-anaiog conversion process after a valid command is present. 
Minimum pulse width is 500 nanoseconds. A negative leading slope (+5V to OV 
transition) is required. Upon release of the Data Strobe, the output will go to the 
programmed value. If the Data Strobe is not used in the Direct Coupled mode, the 
output will follow any command data perturbations. Logic "1" = "hold" condition. 



RANGE 



EXTERNAL REFERENCE 



Connector Pin 29; Logic "0" “ Low Voltage Range, Logic "1" = High Voltage 
Range, 



Connector Pin 36; Logic "0" = Internal DC Reference, Logic "1" - External Refer- 



STANDBV 



CURRENT LIMIT 



RESPONSE SIGNALS 



CURRENT LIMIT FLAG 



READY/NOT READY FLAG 



POWER CONNECTIONS 



LOGIC GROUND 



Connector Pin 34; Logic "0" = Operate Mode, Logic "1" = Standby; Output is 
approximately 1% of programmed level. 



Connector Pin Function Logic "1" Logic "0" 

42 Range 1 Amp 100 mA 

43 Magnitude 80% of Range 0 All "0" r s - 

44 Magnitude 40% of Range 0 10% of range 

45 Magnitude 20% of Range 0 

46 Maanitude 10% of Range 0 



Connector Pin 49; Logic "1" represents a current overload condition. 



Connector Pin 37; Logic "0" = "Ready" condition; the output is within 0,01% of 
the programmed increment for a resistive load. 

Logic "1" - "Not Ready" condition; the power source is in the 
process of settling to the programmed value. 



Connector Pin 25; An internal, isolated power supply furnished +5 vdc, current 
limited by 2.7 ohms, for use by the external system interface 
logic. 



Connector Pins It is recommended that a large ground strap be used between 

17 thru 24; the interface logic and the power source to reduce the digital pro- 

gramming noise on the system ground. 
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Section 2 

Operating Instructions 



2-1. INTRODUCTION 

2-2. This section contains information regarding instal- 

lation and operation of the Model 4265A. It is recom- 
mended that the contents of this section be thoroughly 
read and understood before any attempt is made to operate 
this power source. Should any difficulties be encountered 
during operation, please contact your nearest John Fluke 
Sales Representative or the John Fluke Mfg. Co., Inc,, 
P.O. Box 7428, Seattle, Washington 98133, telephone (206) 
774-221 1. A list of Sales Representatives is located at the 
rear of this manual. 

2-3. SHIPPING INFORMATION 

24. The Model 4265A was packaged and shipped in a 

foam packed cardboard carton. Upon receipt, a thorough 
inspection should be performed to reveal any damage in 
transient. Special instructions for inspection and claims are 
included in the carton. 

2-5. If reshipment of this power source is necessary, 
the original container should be used. If the original con- 
tainer is not available, a new one can be obtained from the 
John Fluke Mfg. Co., Inc. Please reference the Model num- 
ber when requesting a new shipping container. 

2-6. INPUT POWER 

2-7. This power source can be operated from either a 
1 15 or 230 vac, 48 to 62 Hz, power line. A decal on the 
rear panel indicates which power line input is required. If it 



becomes necessary to change from one power line voltage 
to the other, proceed as follows: 

a. Disconnect the power cord from the rear panel of 
the power source. 

b. Remove the top dust cover and inner cover. 

c. Locate the Power Supply Assembly and 115/230 
slide switch shown in Figure 2-L 

d. Set the slide switch to the desired line voltage posi- 
tion. Positions are labeled on the printed circuit 
board. 

e. Replace the inner cover and top dust cover. 

f. Install the following rated value fuse in the rear 
panel fuse holder. 

115 VAC 230 VAC 

2A, AGC 1A.AGC 

g. Reconnect the power cord at the rear panel and 
then energize the power source with the toggle 
switch on the rear panel. The POWER lamp on the 
front panel should illuminate. 

2-8. RACK INSTALLATION 

2-9. The power source is designed for bench-top use or 
for installation in a 19 inch equipment rack using the Ac- 
cessory Rack Mounting Kit shown in Figure 2-2. Accessory 
chassis slides can also be installed to better facilitate rack in- 
stallation. Information regarding installation of these Ac- 
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Figure 2-1. 115/230 VAC POWER CONVERSION Figure 2-2. ACCESSORY RACK MOUNTING KITS 
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BARRIER STRIP 

Contains the analog Input/ 
output terminals. 



± SENSE TERMINALS 
Provide four terminal load 
connection. See para 2-18. 



POWER SWITCH 




Toggle switch used to energha the 
power source. A POWER lamp on 
the front panel Illuminates when 
the power source Is energized. 



PROGRAMMING CONNECTOR 
Contefni the digital Input/output 
connections required for program- 
ming. An Accessory mating con- 
nector la available. 



POWER CONNECTOR 
Provides connection 
through the power cord 
to line power. 



FUSE 

Protects the ec Input circuitry, 
115 VAC 2A, AGC 

230 VAC 1A, AGC 



AIR FILTER 



EXT REF (-03 Option) 
Receives a 0 to ±14.5 vdc 
or peak ac signal having a 
frequency from dc to 30 kHz. 
Input resistance la 100k. See 
para 2-42. 



± OUTPUT TERMINALS 
Provide connection to the 
loed. See pare 2-16. 



GUARD TERMINAL 
Provides for load connections 
that reduce errors caused by 
common mode signals. See 
para 2-22. 

CHASSIS TERMINAL 
Provides connection to chassis 
and earth ground See para 2-20. 



Figure 2-3. OPERATING FEATURES (Sheet 2 of 2) 



cessories is given in the Section 6, Rack Installation sub- 
section. 

2-10. OPERATING FEATURES 

2-11. The location and function of all connectors and 
indicators is given in Figure 2-3. 

2-12. OPERATING NOTES 

2-13. The following paragraphs describe various condi- 
tions which should be considered before operating the 
Model 4265 A. 

2-14. AC Line Connection 

2-15. The input power cord plug is a three prong, polar- 
ized connection. This plug allows connection to either a 



1 15 or 230 vac, 48 to 62 Hz, power line (see Input Power, 
paragraph 2-6), while at the same time connects the power 
source chassis to earth ground. Always ensure that the 
round pin is connected to a high quality earth ground. 
The power source is energized through a toggle switch on 
the rear panel. 

2-16. Load Connections 

2-17. An eight terminal barrier strip, located on the rear 
panel, serves as an analog input/output connector for the 
power source. The ± power output terminals (OUTPUT HI 
and LO) provide connection to the load. The ± sense ter- 
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mmols (SENSE HI and LO) are provided to allow remote 
sensing at the load. The sense terminals are bussed through 
jumpers installed at the factory to the output terminals. If 
remote sensing is not required, the load is connected to the 
respective ± output terminals and the sensing busses are not 
removed. If remote sensing is required, the busses must be 
removed and separate sense lines provided between the 
sense terminals and the load. In either case, NEVER 
operate the power source with the sense terminals discon- 
nected. The CHASSIS terminal is connected directly to 
the chassis and allows grounding of the load through the 
input power cord, if desired. The GUARD terminals allows 
load connections that can greatly reduce errors caused by 
common mode signals. This guard connection should al- 
ways be used if optimum noise free performance is to be 
achieved. 

2-18. Remote Sensing 

2-19. When a load is connected to the OUTPUT ter- 
minals, the t-R drop across the output power leads may be 
excessive in some applications. If the rated accuracy of the 
power supply is required at the load, remote sensing must 
be used. For this reason, SENSE terminals are provided to 
allow the power supply output to be sensed directly at the 
load, thus compensating for any I-R drop in the output 
power leads. Figure 24 shows an example of remote sen- 
sing load connections. 

NOTE! 

The two jumpers on the barrier strip which bus 
± sense to ± output must be removed for re- 
mote sensing. When remote sensing f always use 
a twisted pair of insulated wire from the output 
and sense terminals to the load A maximum of 
0.35 volts (at 25° C t decreasing 0.002 volts per 
degree C at higjher temperatures) is allowable 
between either OUTPUT terminal and its cor- 
responding SENSE terminal The leads between 
the OUTPUT and SENSE terminals and the 
load must be large enough to carry the load 
current of up to 1 ampere and the sense cur- 
rent of 1 ma without exceeding this voltage. 

2-20. Ground Connections 

2-21. A CHASSIS terminal is provided at the rear panel. 
This terminal is directly connected to the chassis of the 
power source and earth ground through the round pin on 
the input power plug, tf grounding of the load is desired, 
this terminal provides a convenient connection to earth 



ground. When a guarded output (explained in paragraph 
2-22) is not desired, this terminal should be connected to 
the GUARD terminal. 




Figure 24. REMOTE SENSING CONNECTIONS 
2-22. Guard Connections 

2-23. The power source is equipped with a guard shield 
that isolates its internal circuitry from the chassis and 
ground. A GUARD terminal at the rear panel is connected 
to this shield and allows load connections that greatly re- 
duce errors caused by common mode signals. The guard 
may be driven to a maximum of 1000 volts above chassis 
ground. Figure 2-5 shows a simplified diagram of a guarded 
load connection. 

2-24. PROGRAMMING INFORMATION 

2-25. Digital control of all functions except POWER ON 
is accomplished through a 50 pin Amphenol, Blue Ribbon 
connector on the rear panel. The power source is energized 
through a toggle switch on the rear panel. Interface be- 
tween the programming equipment and the power source 
requires an Amphenol, Blue Ribbon 57-30500 mating con- 
nector. This mating connector is available as an accessory 
for the power source. It can be obtained from FLUKE 
under PART NO. 266056. Installation information reguard- 
ing this connector is located in Section 6 . Table 2-1 lists 
and describes each terminal on the Programming Connector. 

2-26. Programming input requirements are compatible 
with either DTL or TTL logic levels. Logic “O’ 1 is +2.0 to 
5.0 vdc or open circuit to logic ground. Logic “1” is 
+0.4 vdc or short circuit to logic ground. Logic ground is 
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available at pins 17 through 24 of the programming con- 
nector. Shorting these lines to the appropriate pins of the 
programming connector using contact closures also allows 
control of the power source* The internal +5 vdc output, 
current limited by 2.7 ohms, is available at pin 25 for use 
by the external programming logic. 

2-27. Standby 

2-28. The STANDBY mode can be programmed by 
applying a Logic “1 ,T to pin 34 of the Programming Con- 
nector. When this condition exists, the output voltage of 
the power source will be less than \% of the programmed 
value. Application of a Logic “0” at this pin returns the 
output voltage to the programmed level. 

2-29. Range/Output Magnitude/Polarity 

2-30, Two voltage ranges are available; £16 volts and 
±65 volts. The RANGE is programmed by a single line 
input at pin 29 of the Programming Connector. A Logic 
“0” applied to this pin will program the £16 volt range, 
and a Logic “1" will program the ±65 volt range. The pow- 
er supply is capable of an output of ±66v minimum at 1 
ampere. 



2-31. The magnitude of the output voltage is program- 
med with binary coded inputs at pms 1 through 14 of the 
Programming Connector. When the 16 volt range is called, 
resolution is in 1 mv steps. In the 65 volt range, resolution 
is in 4 mv steps and the programmed output voltage is four 
times that of the binary input. Upon installation of a jum- 
per in the Preamplifier (4265A-4051), the bit weight can be 
changed to give a MSB of S.OOOv in the 16 volt range and 
32.000v in the 65 volt range. 

2-32. Polarity of the output is controlled by a single bin- 
ary input (SIGN) at pin 35 of the Programming Connector. 
A Logic “O’* will produce a positive output, and Logic “l” 
will produce a negative output. When the Isolated Control 
Logic (-01 Option) is installed. Two’s complement coding 
is required for negative outputs. Table 2-2 shows a com- 
parison between binary and Two’s complement coding. 

2-33. Data Strobe 

2-34. The DATA STROBE shown in Figure 2-6 is requir- 
ed to initiate the transfer of the data present at the program- 
ming inputs to the internal memory of the Isolated Control 
Logic (-01 Option). The DATA STROBE is applied to 
pin 33 of the Programming Connector. Upon its negative 
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Figure 2-5. GUARDED LOAD CONNECTION 
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Table 2-1. PROGRAMMING INPUT/OUTPUTS 



LOGIC "0" = +2 to +5 vdc or open circuit 
LOGIC' 1 !" ** 0 + 0.4 vdc or short circuit to LOGIC GRD 



PIN NO. 


FUNCTION 




CODE 3 


16V RANGE 


65V RANGE 




LOGIC "1" 


(1 mv steps) 


(4 mv steps) 


1 


8192 


8192 


32768 


2 


4096 


4096 


16384 


3 


2048 


2048 


8192 


4 


1024 


1024 


4096 


5 


512 


512 


2048 


6 


256 


256 


1024 


7 


126 


128 


512 


B 


64 


64 


256 


9 


32 


32 


128 


10 


16 


16 


64 


11 


8 


8 


32 


12 


4 


4 


16 


13 


2 


2 


8 


14 


1 


1 


4 


« i 




NOT USED 






16 ) 










17 \ 










18 










19 










20 

21 




LOGIC GRD 






22 










23 










24 ; 










25 


LOGIC PWR (+5 vdc current limited bv 2.7 ohmi) 


26 ) 
27 > 


NOT USED 






28 i 








29 


VOLTAGE RANGE: 






LOGIC "O' 


« 16V 






LOGIC "V 


- 65V 




30 










31 




NOT USED 






32 











PIN NO. 



FUNCTION 



33 



34 



DATA STROBE (See Figure 2-6 and 2-7) 
INITIATES DIGITAL TO ANALOG CON- 
VERSION 

STANDBY/OPERATE: 

LOGIC "0" 3 OPERATE 
1 nmr ” 1 " STANDBY 



35 



36 



37 



SIGN: 

LOGIC "0" 3 POSITIVE OUTPUT 
LOGIC "1" 3 NEGATIVE OUTPUT 
EXTERNAL REFERENCE (-03 Option): 
LOGIC "0" - INTERNAL REFERENCE 
LOGIC ”1" 3 EXTERNAL REFERENCE 
READY/NOT READY FLAG: 

LOGIC "0" - READY 
LOGIC "1" 3 NOT READY 



38 

39 

40 

41 



NOT USED 



42 



CURRENT LIMIT RANGE (-06 Option): 
LOGIC "0" 3 100 MA 
LOGIC 11 ! 1 ' 3 1 AMP 



43 

44 
46 
46 



LOGIC "1" » 80% 
LOGIC "1" 3 40% 
LOGIC 11 !" - 20% 
LOGIC "1" = 10% 



{ CURRENT LIMIT % 
RANGE (-06 Option) 



47 

48 



NOTE: All t4 0 ,ft s = 10% of Range 

NOT USED 



49 



CURRENT LIMIT FLAG: 
LOGIC "0 11 3 NORMAL 
LOGIC "I 11 3 OVERLOAD 



50 



NOT USED 



Table 2-2. BINARY AND TWO'S COMPLEMENT CODING (16V RANGE) 



OUTPUT 

VOLTAGE 


BINARY 


OUTPUT 

VOLTAGE 


TWO'S COMPLEMENT 


Sign 


Code 


Sign 


Code 


Ov 


0 


00000000000000 


Ov 


1 


00000000000000 (not valid) 


+1 mv 


0 


00000000000001 


—1 mv 


1 


11111111111111 


+8.192 


0 


10000000000000 


-8.192 


1 


10000000000000 


+ 16.383 


0 


11111111111111 


-16.383 


1 


00000000000001 
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transition, program data transfer begins. At the same time, 
two pulses are generated; 15 Msec and 100 Msec. The 15 
Msec pulse holds the power supply output at its previously 
programmed level while new data is transferred into mem- 
ory and allowed to settle. At the end of the 1 5 Msec pulse 
the power source is allowed to respond to the new program 
data. The 100 Msec pulse provides a READY/NOT READY 
output that indicates the power source has had time to 
respond to new program data and the output to be within 
±0.01% of the programmed change for a resistive load. Pro- 
gram data must be present and settled for a minimum of 
24 Msec after the negative transition of the DATA STROBE. 

NOTE! 

When the power supply is initially turned on or 
if a power interruption occurs , the power sup- 
ply is programmed to zero volts , where it will 
remain until new data is transferred . 

2-35. When the Direct Coupled Logic (-04 Option) is in- 
stalled, the DATA STROBE shown in Figure 2-7 is used to 
hold the output voltage constant while programming data 
is changed. However, the period of the DATA STROBE 
must match the program change interval. If this is not done, 
the output will follow any program changes, which is nor- 
mal for direct programming. The 100 Msec READY/NOT 



READY FLAG begins at the end of positive transition of 
the DATA STROBE and serves to indicate the source has 
had time to respond to new program data and be within 
±0.01 % of the programmed change for a resistive load. 

2-36. Flag Outputs 

2-37. Two flag outputs are provided to indicate when a 
current overload exists, and when the output voltage has 
had time to settle. A current OVERLOAD is indicated by 
a Logic u l** at pin 49 of the Programming Connector. Nor- 
mal operation is indicated by a Logic “0*\ Output settling 
time is indicated by a READY/NOT READY FLAG at pin 
37. Logic “0" is the READY condition and indicates that 
the output voltage has had time to settle to within 0.01% 
of the programmed change for a resistive load. A Logic 
”1” indicates a NOT READY condition. 

2-38. The OVERLOAD FLAG and the NOT READY 
FLAG will both be activated when a sink or source current 
overload occurs. After the overload is removed, the OVER- 
LOAD FLAG will return to normal but the NOT READY 
FLAG will remain for 100 Msec to allow for output settling 
time. Figure 2-6 and 2-7 show the timing relations of these 
flags. If the Programmable Current Limiting (-06 Option) 
is installed, the OVERLOAD FLAG will also be activated 
when current limiting occurs. 




Figure 2-6. ISOLATED CONTROL LOGIC TIMING (-01 OPTION) 
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Figure 2-7. DIRECT CONTROL LOGIC TIMING (-04 OPTION) 



2-39. Programmable Current Limiting 

240. When the Programmable Current Limiter (-06 Op- 
tion) is installed, two ranges of current limiting are avail- 
able; ±1.0 amp and ±100 ma. The CURRENT RANGE is 
programmed by a single binary input at pin 42 of the Pro- 
gramming Connector. A Logic u 0” applied to this pin pro- 
grams the 100 ma range and a Logic “1” programs the LO 
amp range. 

241. The magnitude of the output current is program- 
med by applying binary coding to pins 43 through 46 of the 
Programming Connector. Current magnitude programming 
is in increments of 10% of the programmed range. If all cur- 
rent magnitude inputs are programmed to Logic “0’\ the 
current limit is still 10% of the programmed range. The 
maximum current limit that can be programmed is 1 10% of 
the programmed range. When current limiting occurs, the 
OVERLOAD FLAG changes from Logic “0" to Logic “T 
as described in paragraph 2-38, 

NOTE! 

A sink capability greater than the programmed 
current limit value cannot be realized 

242. External Reference 

243. When the External Reference (-03 Option) is in- 
stalled, a single programming bit is used to remove the inter- 



nal 10 vdc reference from the D-to-A ladder network and 
switch in an external signal source to replace it. The output 
accuracy and stability of the power source, however, is then 
relative to the accuracy and stability of the external signal 
source. 

244. The external reference may be any dc or ac signal 
with an amplitude between 0 and ±14.5 vdc or peak ac 
(volts rms x 1.414) and have a frequency between dc and 
30 kHz. It is applied to the ± EXT REF terminals located 
on the rear panel barrier strip. The input impedance at 
these terminals is 100k ohms in parallel with 70 pf. The 
EXT REF is programmed by applying a Logic 14 1” to pin 
36 of the Programming Connector. It should be noted that 
the polarity of the output will be the same as the EXT REF 
regardless of the SIGN (polarity) program. For this reason, 
only a positive binary magnitude code should be used when 
the EXT REF is an ac signal. 



245. Programming the magnitude of the output voltage 
with a ±10 volt EXT REF is accomplished by the same 
method used for programming with the internal reference 
voltage. (See paragraph 2-31.) However, if the EXT REF 
is not exactly ±10 volts, the magnitude of the programming 
word required to obtain a specified output voltage must be 
calculated as follows: 
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MPW = Magnitude of the programming word. 
Eout = Output (vdc) 

EXT REF = External Reference voltage (vdc or 
peak ac) 

16 volt range: Eout = (MPW x 10" 4 )(EXT 

REF) therefore: 

MPW = Eoyi x 10 4 

EXT REF 

Programming resolution - EXT REF x 10" 4 



246. Front Panel Indicators 

247. When the Front Panel Display (-02 Option) is in- 
stalled, status lamps (light emitting diodes) are provided on 
the front panel. These lamps indicate the programmed out- 
put voltage level, output polarity, current overload, current 
limit level, external reference, and standby status of the in- 
ternal register. None of these lamps are provided when the 
BLANK FRONT PANEL (-05 Option) is installed. A POW- 
ER lamp is included with either option to indicate that the 
power source is energized. 



65 Volt range: Eout = (4MPWx 10' 4 )(EXT 
REF) therefore: 



MPW 



Eout 

4 (EXT REF) 



xlO 4 



Programming resolution = 4 (EXT REF) x 10" 4 



248. Dynamic Characteristics 



249, The power source output can be changed quite 
rapidly with high speed programming information. How- 
ever, a 100 sec period must be allowed before the output 
has settled to its stated accuracy for a resistive load. 



NOTE: Eout <66 

It should be noted that the rated output of the power sup- 
ply is ±66v minimum at l ampere. Higher voltage output is 
obtainable depending on line voltage and output current, 
i.e, £85v typical at 1 15 vac line and no load. It therefore 
becomes obvious that when using the 65 volt range, the 
programming word can easily exceed the output capability 
of the power source. The following example, using pre- 
viously shown formula for the 65 volt range, will clearly 
illustrate this. 



Example: 

Find: Eout 

Given: EXT REF = +14.5 vdc, MPW = 16.383, 
Range = 65 volt 

Eout = (4 MPW x lO^XEXT REF) 

(4 x 16.383 xlO' 4 Xl4.5) 
(6.5532X14.5) 

Eout = 95.0214 vdc 

Eout in this example greatly exceeds the 66 volt output 
capability of the power supply. To avoid this situation al- 
ways calculate MPW with Eout VO ^66. 



2-50. When an external signal is used as the reference 
for the power source, the output accuracy is dependent 
upon the characterisitics of the external signal. If a dc volt- 
age is used, the output accuracy is related to the accuracy 
and stability of the external voltage. However, if an ac sig- 
nal is used, the output accuracy is not only dependent upon 
the external signal stability, but also its frequency. Typical 
examples of accuracy versus frequency are shown in Fig- 
ures 2-8 through 2-11. 




Figure 2-8. ACCURACY VERSUS EXTERNAL RE- 
FERENCE FREQUENCY 
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Figure 2-9. AC EXTERNAL REFERENCE FEED- Figure 2-10. AC EXTERNAL REFERENCE PHASE 

THROUGH VERSUS FREQUENCY (OV OUTPUT! SHIFT VERSUS FREQUENCY 




Figure 2-11. AC EXTERNAL REFERENCE HAR- 
MONIC DISTORTION VERSUS FREQUENCY 
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Section 3 

Theory of Operation 



3-1. INTRODUCTION 

3-2. This section contains the theory of operation for 

the Model 4265 A. The information is arranged under head- 
ings of "FUNDAMENTAL CIRCUIT DESCRIPTIONS, 
BLOCK DIAGRAM ANALYSIS, and CIRCUIT DESCRIP- 
TIONS.’’ An equivalent circuit of the power source is 
shown in Figure 3-1. Figure 3-2 is a simplified block dia- 
gram that includes all options. 

3-3. FUNDAMENTAL CIRCUIT 

DESCRIPTION 

34. The Model 4265A converts a digital program word 

into a representative dc output voltage. Basically, the cir- 
cuitry consists of a high gain operational amplifier shown in 
Figure 3-1. Digital to analog conversion is done using a 
ladder network driven by a bi-polar reference voltage. The 
differential amplifier then produces an output voltage (Vo) 
that is maintained by the current through Rf as determined 




Figure 3-1. POWER SOURCE EQUIVALENT CIRCUIT 



by the ratio of V R£F over R Q Aref 
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3-5. BLOCK DIAGRAM ANALYSIS 

3-6, The following paragraphs describe the major cir- 
cuit functions of the Model 4265A. A block diagram of the 
power source, including all options, is shown in Figure 3-2, 

3-7. One of two A6 Logic assemblies receive and pro- 
cess the digital inputs. The Isolated Control Logic {-01 
Option) provides isolation and storage of the digital inputs. 



A STROBE input is required for any data transfer. The 
Direct Coupled Control Logic (-04 Option) provides only 
level shifting of the inputs. Both assemblies provide 
READY/NOT READY and CURRENT LIMIT FLAG out- 
puts. Internal commands from the A6 LOGIC control 
polarity, range, magnitude, sample and hold, and current 
limiting of the output. These commands (except sample 
and hold) are also applied to the A7 Display where, if the 
“02 Option is installed, visual status is provided on the 
front panel. 




Figure 3-2. MODEL 4265A BLOCK DIAGRAM 



3-8. All operatirig voltages as well as the internal refer- 
ence voltage (V RE p) are produced in the A2 Power Supply 
and the A 10 Connector Board. Commands from the A6 
Logic determine the polarity of V R £p applied to V RE p 
bus line. A +POL command produces a -V R pp and a 
-POL command a +V R £p. Presence of either or both 
EXT REF and STDBY commands disables the internal 

V REF- 

3-9. The A4 External Reference (-03 Option) pro- 
cesses the external reference input voltage. The magnitude 
of this voltage can be from 0 to ± 14.5V dc or peak ac and 
have a frequency from dc to 30 kHz. Presence of an EXT 
REF command disables the previously described internal 



V REF and a PPl ies th e output of the A4 External Reference 
to the Y R pp bus line. If a STDBY command exists, the 
external V RE p is disabled. 

3-10. Binary ladder networks in the A3 Preamplifier 
and A5 Binary Ladder scale the selected internal or ex- 
ternal Y R pp to a level determined by the A, B, and C 
commands. This scaled voltage is then inverted and 
amplified by voltage and power amplifiers in the A3 
Preamplifier and A9 Power Amplifier. Current through 
Rf in the A3 Preamplifier maintains a proportional out- 
put voltage dependent upon the value of R^, ladder, and 
polarity of V RE p. In the 16V range, the total parallel 
value of Rf in combination with an internal V R pp estab- 
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Ushes an output in millivolts directly proportional to the 
digital input word. The value of Rf is increased by four 
times in the 65V range by disconnection ot one ot the 
Rf resistors. Subsequently, outputs m the 65V range are 
four times the digital input word. When the external Vp^p 
is selected, the output is proportional to the combined 
effects of the external reference magnitude and the digital 
input word. Actual output is determined as follows: 

16V Range: Eout = MPW x 10* 4 ) (EXT REF) 

65V Range: Eout = (4MPW x 10' 4 ) (EXT REF) 

Where: MPW = Magnitude of digital input word 

EXT REF = External reference voltage. 

(V dc or peak ac): 

3-11. Programming changes are prevented from appear- 
ing at the output until the entire digital input word is 
stored. This is provided through the sample and hold cir- 
cuit in the A3 Preamplifier. Presence of a STROBE input 
to the A6 Logic produces a HOLD command which acti- 
vates the sample and hold circuit. The sample and hold 
disconnects and stores the last input to the voltage amp- 
lifier, thus providing a memory condition for the duration 
of the HOLD command. The HOLD command has a dura- 
tion of 15 psec when the A6 Isolated Control Logic (—01 
Option) is installed. Duration of the HOLD command is 
proportional to the STROBE input when the A6 Direct 
Coupled Control Logic (-04 Option) is installed. 

3-12. Overload protection circuitry in the A9 Power 
Amplifier automatically limits the maximum output cur- 
rent to 1.2A. Whenever a current limit occurs, an I LIMIT 
command is applied to the A6 Logic which then produces 
a CURRENT LIMIT FLAG output. Current limiting at less 
than 1.2A is also possible using the A8 Programmable 
Current Limiter (-06 Option) described later. Clamp 
circuits in the A9 Power Amplifier limit voltage transients 
at the output during a current limit condition when the 
load is disconnected. 

3-13. Current limiting at less than 1.2A is provided 
upon installation of the A8 Programmable Current Limiter 
(-06 Option). Maximum bipolar output current can be 
limited to a level between 10 ma and l.l ampere in 10 
percent steps on two separate ranges. In the event the 
output current is clamped at that level by action of the 
A8 Programmable Current Limiter. During periods of 
current limiting, an I LIMIT command is generated in the 
A9 Power Amplifier and is applied to the A6 Control 
Logic and to the A7 Front Panel. The I LIMIT command 
applied to the A6 Control Logic produces a CURRENT 
LIMIT FLAG at pin 49 of the Programming Connector. 
The I LIMIT command applied to the A7 Front Panel 



illuminates the I LIMIT indicator on the front panel if 
the -02 Option is installed. 

3-14. CIRCUIT DESCRIPTIONS 

3-15. The following paragraphs describe the circuitry 
in the power source. Each description is keyed to a sche- 
matic diagram located at the rear of the manual. 

316w A2 Power Supply and A10 
Connector Board 
(Schematic No. 4250A-1061 
and 4250A-1012) 

3-17. All operating voltages, as well as the internal refer- 
ence voltage upon which the power source accuracy and 
stability relies, are produced in the A2 and A 10 assemblies. 
Designations and nominal magnitudes of each voltage is 
given in Table 3-1. 



Table 3-1. OPERATING VOLTAGES 



DESIGNATION 


VOLTAGE (VDC) 


+v L 


+5V 


—V l 


— 5V 


±v u 


±104V [T> 


±V A 


+23.4V, -25.1V 


V REF 


±10V 


Approximate (at 115V line voltage, no load) 



3-18. INPUT POWER. AC line power at Jl is applied 
to the primary of T1 through POWER switch S2 and the 
115/230 switch SI. The primary of Tl consists of two 
windings which allow operation from either a 115 or 230V 
ac line. SI provides a parallel primary winding connection 
for 115V ac line operation. A series connection is pro- 
vided for 230V ac line operation. AC power for the 
blower Ml* is provided from one of the primary windings 
of Tl. The four secondary windings of Tl supply ac 
voltages to associated power supplies. 

3-19. +V L SUPPLY. The +V L Supply, composed of 
CR19 and Q21 through Q24, produces a regulated +5V dc 
for use by the A6 Logic and external programming equip- 
ment. Diode bridge CR19 rectifies the secondary voltage 
of Tl and supplies the series regulator of Q21 through Q24 
with a dc voltage. Cl6 filters the voltage applied to the 
regulator. Q22 functions as a constant current source, 
supplying base drive to Q23. The resulting +5V output 
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of the regulator is developed across CR23 and R54 which 
supplies a sample of the output voltage to the base of 
Q24. The conduction of Q24 will limit the base drive to 
Q21 and Q23 producing a regulated +5V output. This 
suppK is completely isolated from all other supplies in the 
instrument and is electrically external of the guard. All 
other supplies are electrically inside the guard. 

3-20. SUPPLY. The -V^ Supply composed of 

CRH and Q16 through Q 18 produces the regulated -5V dc 
required to operate the internal logic circuits. Diode bridge 
CRH rectifies the secondary voltage of Tl and supplies 
the series regulator of Q 16 through Q 18 with a dc voltage. 
C13 filters the rectified voltage. The base drive forQ18 
and Q 17 is derived from the +V A Supply through R44. 
Reference voltage for the base of Q 18 is derived from the 
-V A Supply through the divider consisting of R46 and 
R47. Any variation in the -5V output is then sensed by 
Q 1 8, which controls the base drive to A17 and thus Q16, 
producing a regulated -5V dc output. 

3-21. ±V A SUPPLY. The ±V A Supply produces the 
regulated +23.4 and -25.1V dc operating voltages that 
are used to provide power for most analog circuitry. Diode 
bridge CR4 rectifies the tapped secondary voltage of Tl 
and supplies positive and negative voltages for the respec- 
tive ±V^ regulators. C7 and C8 filter these rectified volt- 
ages. 

3-22. The +V A regulator consists of Q12, Q13 and A4. 
Reference voltage for this regulator is derived from A2 in 
the V REF supply and is applied to the non-inverting input 
of A4. The inverting input of A4 receives a sample of the 
output voltage from the divider, R36 and R37. Any varia- 
tions in the +V A output are thus sensed by A4, which 
controls the base drive to Q12, producing a regulated 
+23 .4V dc output. Q 13 together with R33 function to 
limit the maximum output current of this supply to 125 
ma. Should the current through R33 exceed 125 ma, the 
voltage across R33 will turn on Q13 whick limits the base 
current to Q12. 

3-23. The *~V A regulator consists of Q14, Q15, and 
AS. R40 and the +V A supply establish the reference cur- 
rent for the feedback resistor R41. A5 supplies the base 
drive required by Q15 to maintain the regulated output 
of -25.1V dc. Q14 and R39 limit the output current in 
a similiar manner to Q13 and R33 described previously. 

3-24. ±V U SUPPLY. The ±Vy Supply produces un- 
regulated ±104V dc operating voltage for the A9 Power 
Amplifier. Diodes CRi through CR4 are connected as 



two full-wave rectifiers to produce tV E operating ^>1 uge’> 
from the secondary of TL Cl and C2 1 liter the resulting 
outputs. R1 and R2 function as discharge resistors for 
Cl and C2, respectively. 

3-25. v reF SUPPLY. The V REF Su PP l > produces an 
extremely stable tlOV dc reference upon winch the ac- 
curacy and stability of the power source is based. Circuitry 
of this supply consists of a stable reference amplifier A 2. 
a differential amplifier A l, a series-pass element QL an in- 
verter amplifier A3, and an emitter follower Q4. 

3-26. The reference amplifier A2 contains matched /.ener 
and transistor elements which produce a time and temp- 
erature stabilized reference voltage. The zener element 
receives a portion of its bias current from the +23. 4 V 
supply through R4 and CRI. The amplifier element re- 
ceives collector current from the same source through R5. 
Base current for this amplifier is provided through a 
divider composed of R9, R14, R16, R56 and R59. This 
divider is connected to the +V RE p sense line. The FET 
switches, Q2 and Q3, provide separate output and sense 
connections when a positive V RE p is called. Should any 
variations occur on the + Vr££ sense line, A 2 will amplify 
them with respect to the zener element reference. The 
change is then applied to one input of A1 which also receives 
a sample of the +V REF line from the divider composed of 
R2 and R3. A1 in turn amplifies the change and alters the 
conduction of Q1 to maintain a constant +IGV output for 
+V REF sense. Variable resistor R9 allows adjustment of 
the sense line input to A2 and subsequently the +V RE p 
sense level. 

3-27. The inverter amplifier composed of A3 and Q4 
produces a ” v r£F’ is connected as an inverting, 

unity gain, amplifier. Emitter follower Q4 functions as an 
output buffer. Feedback through R19 and R18 controls 
the overall gain of both amplifiers. Variable resistor R19 
adjusts this feedback level and subsequently the resultant 
— Vref sense output level. Resistors R6 and R21 com- 
pensate for TC factors associated with FET gates in the 
ladder section driven by V RE p. 

3-28. GATE DRIVERS. The Gate Drivers of Q7 through 
Ql 1 control the conduction of the FET switches associated 
with the V REF Supply. When the power source has a 
positive output programmed, the command at pin 18 is 
low (— 5V) t thus turning on Q8, Qil and switching off 
FET gates Q2, Q3. With Q8 on, the emitter-base junction 
of Q9 is reverse biased causing Q9 and Q 10 to turn otf, thus 
turning on FET gates Q5 r Q6, and Q25. The V RE p output 
applied to pin D is therefore -10V when a positive output 
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is programmed. Should a negative output be programmed, 
the command at pin 18 is high (OV), which turns off Q3 
and Ql 1 and switches the FET gates Q2 and Q3 on. With 
Q8 cut-off. Q9 conducts and turns on QIO. thus switching 
the FET gates Q5, Q6, and Q25 off. As a result, the volt- 
age at pin D is +10V when a negative output is called. 
Should the STANDBY or EXT REF mode be programmed, 
low (-5V) commands exist at pins S or V. These low in- 
puts will turn on Q7 and Q8, thus turning on both Q 10 and 
Ql 1 and switch all FET gates off. As a result the V R pp 
supply is completely disconnected from the V R pp output 
terminals, B and D. 

3-29. RELAY DRIVER. The Relay Driver composed of 
Q19 and Q20 is used to energize Kl when the power source 
is turned on. The contacts of K1 then complete the con- 
nections to the OUTPUT connector. Should the power 
source be shut off for any reason, the connections are 
broken and the load is not subjected to any unprogrammed 
voltage. 

3^30. A4 External Reference (4210A-1041) 

3-31. The A4 External Reference is installed as the -03 
Option. It receives and processes an external reference 
input having a frequency of dc to 30 kHz and a level from 
0 to ± 14.5V dc or peak ac. The circuitry consists of three 
differential amplifiers and an emitter follower which form 
an operational amplifier. FET gates Q9 and Q10 con- 
trolled by drivers Qll and Q 1 2 apply the amplifier 
output and sense line to the V R pp line in the A3 Pre- 
amplifier. 

3-32. DIFFERENTIAL AMPLIFIER. The Differential 
Amplifier consists of three individual amplifiers: Ql 

through Q8 and the emitter follower Q13. The external 
reference input is applied through R1 and C9 to one input 
of the differential FET, Ql. This stage amplifies the input 
in respect to V^p common and provides a differential 
input to Q5. Feedback through R16 and R17 maintains 
the input of Ql at virtual V R pp common. Adjustment of 
R17 controls the overall gain and subsequently the output 
V R pp high at terminal 4. Variable resistor R6 allows zero 
offset adjustment of the output, V R pp high. Jumper selec- 
tion of R5 and R8 through RIO provides coarse adjustment 
of offset. Selection of R N and Rp in the drain circuit of 
Ql is done to provide a low temperature coefficient for the 
offset voltage. A constant current source for Ql is pro- 
vided by Q2, while TC compensation of the current source 
is provided by Q3. The differential Darlington composed 
of Q4 and Q5 amplifies the output of Ql and furnishes a 
single-ended drive signal to Q7. This drive signal is de- 



veloped across Q6 which functions as a high impedance, 
constant current source forQ4B. The final quasi-differential 
amplifier Q7 and Q8 supplies a drive signal to the emitter- 
follower output stage of Q13. This stage provides a low 
impedance output to drive the V R pp high line. Q14 
functions as a high impedance current source for Q 13 * 
Diodes CR1 and CR2 provide connection to the feedback 
line when Q9 and Q10 are turned off. 

3-33. FET GATES. Q9 and QIO control application of 
the external reference to the internal V R pp lines. Q9 
connects the feedback line to V R pp SENSE, and QIO 
connects the external reference to the internal V R pp 
HIGH line. Drivers Q 1 1 and Q 1 2 control the on/off condi- 
tion of Q9 and QIO in conjunction with the EXT REF and 
STANDBY commands at terminals 13 and M. 

3-34. When an EXT REF command (OV) exists at ter- 
minal 13, Qll is turned off, and — V^ is applied to both 
the emitter and base of Q12. This condition turns off 
Q12 and switches FET gates Q9 and QIO on, thus applying 
the external reference to the internal V^pp line. The same 
condition occurs when a STANDBY command (OV) exists 
at terminal M. Diodes CR3 and CR4 provide isolation be- 
tween the input command lines. 

3-35. Should a STANDBY or EXT REF command (-5 V) 

exist, Ql 1 will be switched on and turn on Q12. Conduc- 
tion of Ql 2 applies -V^ to the gates of Q9 and QIO which 
turns them off. This condition then disconnects the 
external reference from the internal V R pp lines. 

3-36. A5 Binary Ladder (4216-1031) 

3-37. The A5 Binary Ladder contains the lower ten seg- 
ments of a 14-bit binary ladder and its associated drivers. 
The V R ' Supply, which is a unity gain buffer, is also 
located on this assembly. It is used to prevent loading of 
VRpp by the ladder drivers. The ladder is a binary weighted 
voltage divider controlled by the digital program word. The 
resistance and the relative position of each ladder segment, 
with respect to the output, determines the significance of 
its contribution to the total output voltage. 

3-38. V R * SUPPLY. The V R * Supply composed of Ql 
through Q3 is a unity gain buffer amplifier. Q3 is the 
buffer stage for emitter follower Q2. Diode CR1 com- 
pensates for the input offset voltage at emitter-base junc- 
tion of Q2. The currents through Q2 and CRl are held 
constant by the current regulator Ql. This allows the 
V R * output to closely track V R pp over a wide voltage 
range. 
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3-39. LADDERS- The ten lower segments of the binary 
ladder consist of R1 through R3, and R5 through R15. Each 
segment of the ladder is formed essentially by a resistor 
whose value is inversely proportional to its binary weight. 
A simplified diagram of a typical binary ladder is shown in 
Figure 3-3. 




Figure 3-3. BINARY LADDER (SIMPLIFIED) 



340. DRIVERS. Each ladder resistor is connected to 

V REF common usin S a driver suc ^ as * e one shown in 
simplified Figure 34. When the bit command is high (0V), 
QA and QC are both turned off, which applies -V A to the 
gate of QB and V R r to the gate of QD. (Since V R * and 
Vref are always at the same potential the gate-to-source 
voltage of QD will be OV even if an ac reference is used). 
This condition switches QD on and QB off, thus applying 
VrEF trough QD to the ladder resistor R^. Absence of a 
bit command will apply a low (— 5V) to the base of QA 
which causes it to conduct. The resulting 0V collector 
signal switches on gate QB and the driver QC. Conduction 




Figure 34. LADDER DRIVER (SIMPLIFIED) 



of QC applies -V A to the gate of QD, turning it off. As a 
result, V R £p common is applied through QB to the ladder 
resistor R^* 

3-41. A6 Isolated Control Logic 
(4275A-1021 ) 

342. The A6 Isolated Control Logic assembly receives 
and processes all input and output data at the Programming 
Connector, Jl. A logic diagram m simplified form is shown 
in Figure 3-5. Logic timing is illustrated in Figure 3-6. 

343. PRESET GENERATORS 

344. Two Preset Generators are used in the Isolated 
Control Logic. Their purpose is to preset all counters, flip- 
flops, and registers to their proper state when the supply is 
first turned on. This is to insure that the output of the 
power source is programmed to its minimum value, and that 
all logic is in the proper state to accept input data and 
process it properly upon command* One Preset Generator 
is used to preset the input programming circuitry and is 
composed of Q8 and Q5. When input power is applied, the 
+Vj^ supply rises to its regulated level of +5 volts. At this 
point C5 has not been charged, and Q8 and Q5 are turned 
off, leaving the preset line high. C5, driven by the current 
from the +5V supply begins to charge C5 at a linear rate. 
The voltage divider composed of R9 and RIO provides a 
+4V reference to the gate of a Programmable Unijunction 
Transistor, Q8, When the charge on C5 reaches approxi- 
mately +4*5 V, the gate of anode Q8 is forward biased 
causing it to turn on and latch, C5 now begins to rapidly 
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Figure 3-6, ISOLATED CONTROL LOGIC TIMING 



discharge through Q 8 and Rll. The voltage developed 
across Rll is sufficient to turn on Q5, which causes the 
preset line to go low, thereby presetting all input program- 
ming circuitry. When the discharge of C5 is almost complete, 
the voltage drop across Rll can no longer supply base 
drive to Q5; it therefore turns off, allowing the preset 
line to return to its high state. 

3-45. The second Preset Generator is used to preset the 
shift registers in the isolated portion of the logic circuitry. 
It is composed of Q16 and Q 15 and is less complex than 
the preset generator previously described. When input power 
is applied, the — V^ supply rises to its regulated level of 
-5V. At this time Q16 is not conducting, C33 is not 
charged, and the output of U15 is —IV. C33 now begins 
to charge at an exponential rate through R57. R54 and 
R55 form a voltage divider which provides a - IV reference 
to the gate of a Programmable Unijunction Transistor, Q16. 
When the charge on C33 reaches approximately -0.5V, 
the gate to anode of Q 1 6 is forward biased causing it to 
turn on and latch. C33 now begins to rapidly discharge 
through Q16 and R58. The voltage developed across R58 
drives the input of Q15 toward OV, causing its output to 
drive close to -5V and clear shift registers U 20 , U21 and 
U22. As the discharge of C33 is almost complete, the 
voltage drop across R58 approaches zero volts allowing the 
input of Q15 to return to a — 5 V level. The output of Q 1 5 
then returns to OV, completing the preset pulse. Q16, 
however, remains latched because of the small holding 
current supplied through R57. 

346. DATA TRANSFER SEQUENCE 

347. The parallel program data (output voltage mag- 
nitude, sign, output voltage range, current limit magnitude 
and external reference function) is applied to the inputs of 
a series of multiplexing circuits as shown in Figure 3-5. 
When the data is settled at the multiplexer inputs, the pro- 



gram source generates a strobe signal having a duration of 
nanoseconds or longer. The strobe pulse is fed via an 
integrator to the trigger input of a delay one-shot. The 
integrator provides noise immunity, and triggers the delay 
one-shot when it receives a pulse having a width of 800 
nanoseconds or greater. The delay one-shot produces an 
800 nanosecond pulse, the leading edge of which triggers 
the hold one-shot (via T5) to produce an eight or 16 
microsecond pulse to the hold input of the power source. 
The width of the hold one-shot output pulse depends upon 
the particular power source model. That is, the 4210A and 
4216A require an eight microsecond hold pulse, while the 
remaining models require a 16 microsecond hold pulse. 
In either case, the hold pulse is used within the A3 assembly 
to hold the output voltage magnitude constant while pro- 
gramming is underway. 

3 . 43 . The trailing edge of the delay one-shot output trig- 
gers the not ready one-shot and sets the start/flip-flop. The 
not ready one-shot generates a 100 microsecond pulse 
which becomes the not ready flag output to the program 
source. The not ready flag indicates that the 4200-09 is 
busy and not available to accept program data or strobe 
signals from the program source. When the strat/stop flip- 
flop becomes set, the Q output provides a start signal 
(voltage level) to the start/stop input of a 10 MHz clock. 
The Q output of the start/stop flip-flop is also fed to an 
input of gate U 12-8 to gate the clock output pulses to 
various portions of the control logic to transfer the program 
data across the guard. Concurrently, the Q output of the 
start/stop flip-flop inhibits gate U14-3 to prevent clock 
pulses from reaching the primary winding of T4. (This 
function is described in later paragraphs.) 

349. The 10 MHz clock pulses gated by U 12-8 are fed 
to the input of a*M 6 (four-bit binary) counter. At the time 
of the sixteenth clock pulse, the counter reaches lull 
count and generates a carry pulse to the reset input of the 
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start/stop flip-flop (and also to the reset input of the com- 
plement flip-flop described later). As the counter advances 
through its 16 states, the four binary-weighted (1,24 and 
8) outputs address the multiplexer channels and move the 
bus of data applied to the parallel inputs over to the 
multiplexer output. For example, the first clock pulse to 
the counter advances it from the zero state to the first state 
in which the “1” output is true and the “2”, “4” and “8” 
outputs are false. As a result, the second channel of UI 
and U4 is addressed, and the second bit of data appears at 
the multiplexer outputs. As the counter advances, the sub- 
sequent inputs of Ul and U4 appear at the multiplexer 
outputs, until the count of eight is reached. At this point, 
the "8” output becomes true to inhibit Ul and enable U2, 
The eight inputs of U2 are sequentially addressed in the 
same manner as Ul and the program data appears in serial 
format at the U2 output, and is commonly connected with 
the Ul output. During the 16-state cycle of the counter, Ul 
and U2 are each cycled once, while U4 is cycled through 
its eight addresses twice. This is of no consequence since 
input data has not changed during the generation of the 
16 clock pulses. 

3-50. The 16 clock pulses are fed to inputs of gates 
U13-3 and U13-5 to gate the serial program data appearing 
at the multiplexer outputs to the primaries of T1 and T3. 
The clock pulses are also fed directly to the primary of T2. 
The transformers couple the signals across the guard. On the 
inside of the guard, the clock pulses are applied to three 
eight-bit shift registers causing the registers to load the serial 
program data. Shift registers U20 load the 16 bits of out- 
put magnitude data while U22 loads (twice) up to eight 
bits of control data. The parallel outputs of U20 and U21 
are applied directly to the ladder network assembly (AS), 
while the parallel outputs of U22 are applied to a series of 
latch circuits. To load the control data into the latch cir- 
cuits, the first of the 16 clock pulses triggers a latch-timing 
one-shot which has a period of two microseconds. This 
one-shot is not re-triggerable by the subsequent clock pulses, 
and the trailing edge of the output pulse occurs after the 
clock pulses and serial transfer of data into the shift registers 
is complete. The trailing edge triggers the latch load one- 
shot to parallel load the eight bits of control data from the 
shift register into the latch circuits for application to the 
control circuits within the power source. 



NOTE! 

Complementing magnitude data occurs only in 
binary- type power sources . 



3-5 L COMPLEMENTING BINARY DATA 

3-52. Binary-type power sources require that negative 
values of magnitude data be two's complemented since 
binary program sources usually indicate polarity by means 
of a single bit and supply two’s complemented magnitude 
data for negative outputs. The binary-type power sources 
require non-complemented binary data plus a polarity bit. 
As a result, negative binary magnitude data, consisting of 
complemented data, must be re-complemented to satisfy 
the requirements of the power source. When the binary 
program source indicates negative sign, gate U9-8 is enabled 
to pass the output of the complementing logic. The com- 
plementing logic receives the serial output ot Ul and U2, 
complements it, and passes it across the guard via Tl. 

3-53. Operation of the two’s complementing logic (U9 
and U10) is such that the first bit of serial data (multi- 
plex address zero) is present at the output of multiplexer, 
Ul, before the -M6 counter and a complement flip-flop 
(U10) receives the first of 16 clock pulses. At this time, 
the -H6 counter is in its zero state to address channel zero 
of Ul, and the complementing flip-flop is still reset (as a 
result of the carry pulse generated by the -H6 counter at 
the end of the previous data transfer sequence). With the 
complement flip-flop reset, the complement logic is not 
enabled and no inversion of serial data takes place. This 
condition permits the first binary magnitude data to be 
transferred without being complemented. However, after 
the first clock pulse, the complement flip-flop may be 
allowed to go set (to enable the complement logic) depend- 
ing upon the state of the J input, which is derived from the 
serial data. As a result, the complement flip-flop goes set 
at the time of the first true bit of serial data is enable the 
inverting logic and complement the remaining bits of serial 
data. After the 16th bit of data, the complementing flip- 
flop is reset by the carry output of the -H6 counter. 

3-54. STANDBY OPERATION 

3-55. The power source can be commanded to standby 
or operate mode at anytime by the program source. As 
shown in Figure 3-5, the standby command (dc) is gated 
to the start input of the 10 MHz clock. The clock is turned 
on and generates pulses as long as the standby signal is 
present. The start/stop flip-flop remains reset from the last 
transfer sequence to enable gate U14-3 and pass the dock 
pulses via T4 to a half-wave rectifier on the inside of the 
guard. The dc output of the rectifier becomes the standby 
signal for control of the power source. During standby 
operation, data transfer does not take place due to the 
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start/ stop flip-flop being reset and gate U12-8 being 
inhibited. 

3-56. CURRENT LIMIT FLAG 

3-57.. The current limit flag produced by the A9 Power 
Amplifier whenever the power source is in the current limit 
mode, is used to enable a l MHz oscillator (U19) which 
produces pulses at a l MHz rate. The pulses are fed via 
T6 to the trigger input of a re- trigge cable one-shot having 
a period of l.l microseconds. As long as the 1MHz pulses 
occur, the output of the re-triggerable one-shot is held at 
dc level which becomes the current limit flag to the program 
source. 

3-58, A3 Preamplifier (4265A-1051) 

3-59. The A3 Preamplifier produces a drive signal pro- 
portional to the input programming commands. This drive 
signal is applied to the A9 Power Amplifier which, in turn, 
produces the power source output. The circuitry consists 
of the four most significant bits of the binary ladder and 
associated switches and drivers, ladder clamps, voltage 
range switches, high impedance input stage, sample and 
hold, and output stage. 

3-60. BINARY LADDER. The four most significant 
bits of the Binary Ladder consist essentially of R26, R27, 
R29, and R3 1. Their individual resistance values weigh the 
division factor necessary to scale in respective 8192, 

4096, 2048, and 1024 portions. Selection of individual 
ladder resistors is done through associated ladder switches. 
Variable resistors R28, R30, and R32 allow precise calibra- 
tion of the 4096, 2048, and 1024 ladder portions to the 
8 192 portion. The resulting scaled Vj^p from these ladder 
portions is combined with the A5 Binary Ladder input 
through R25 and applied to the input of Q18A. Feedback 
from the HIGH SENSE terminal at the output of the 
power source through resistances selected by the Voltage 
Range Switches drives the input to Q18 to virtual analog 
common, in the manner of a high-gain operational ampli- 
fier. 

3-6 1 . LADDER SWITCHES and DRIVERS. The Ladder 
Switches and Drivers Q1 through Q16, apply Vpjjp or 
analog common V A common, to the ladder resistors under 
control of the 8192, 4096, 2048, and 1024 bit commands. 
Each Ladder Switch-Driver combination functions in the 
same manner; thus only operation of the 8192 bit is de- 
scribed. 



3-62. The 8192 ladder resistor is connected to V R£fr or 
analog common through Qi and Q2 or Q3. respectively. 
When an 8192 command (0V) exists at terminal 18 of PI, 
both Q4 and Q5 will be switched off. Q3 is switched off 
by its resulting -V A gate voltage and Ql, Q2 are switched 
on by the resulting V R > gate voltage. With Ql and Q2 con- 
ducting, is a PP iied t0 R26. Absence of an 8192 

command applies — 5V to terminal 18 of PI and switches 
Q4 and Q5 on. The resulting 0V gate voltage at Q3 switches 
it on and applies analog common to R26. Ql and Q2 are 
switched off by conduction of Q5, which applies -V A to 
their gates. 

3-63. LADDER CLAMPS. The Ladder Clamps con- 
sisting of CR5, CR6, R47 and R48 limit the summing 
junction voltage at the input of Q18. Clamp signals at 
terminals 7, 19, and W of PI turn on CR5 or CR6 during 
a current limit condition. This minimizes any output 
voltage transients at the output of A9 Power Amplifier if 
the load causing the current-limit condition is suddenly 
removed. 

3-64. VOLTAGE RANGE SWITCHES. The Voltage 
Range Switches and Drivers consisting of Q30 through Q34 
select the appropriate feedback resistance and frequency 
compensation for the 16 V and 65V range. In the 16V 
range, a — 5V command is present at terminal 14 and R of 
PI. This voltage turns off Q34 and Q33, which, in turn, 
switch on FET gates Q30 through Q32. Conduction of 
Q31 and Q32 connects R39, R40, R42, and R43 across 
R36 and R35. The end of this network that connects to 
pin 4 of PI ultimately becomes the HIGH SENSE terminal 
at the output of the power source. The frequency response 
of the Preamplifier in both voltage ranges is controlled by 
Q30. In the 16V range, conduction of Q30 by-passes R34 
and C2, thus connecting only R33 and Cl to the Preampli- 
fier output. In the 65V range, a 0V command at terminal 
14 and R of PI turns on Q34 and Q33 which turns off Q30 
through Q32. With Q31 and Q32 off, only R35 and R36 
are connected to the power source output (HIGH SENSE), 
thus increasing the total feedback resistance by four. The 
resulting output voltage is subsequently four times the 
binary input commands. With Q30 off in the 65V range, 
R33, Cl and R34, C2 are connected in series to establish 
the desired frequency response. 

3-65. HIGH IMPEDANCE INPUT STAGE. Differential 
amplifier Q18 amplifies the Binary Ladder output with 
respect to analog common, V A common, such that feedback 
through resistance selected by the Voltage Range Switches 
produces a virtual analog common at the input of Q18A. 
Transistor Q19 functions as a constant current source, and 
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Q20 provides temperature compensation* Variable resistor 
R61 provides adjustment to compensate for the input off- 
set of Q 1 8. Jumper selection of R57 through R59 and R62 
provides coarse offset adjustment. Selection of Rp and R kj 
in the drain circuit of Q18 is done to provide a low temp- 
erature coefficient of input offset voltage. Diodes CR7 
through CR12 limit the maximum voltage swing applied to 
the following stage. 

3-66. SAMPLE AND HOLD. The Sample and Hold cir- 
cuitry consists of MOSFET gates Q21, Q22, driver Q23, 
and capacitors Cl and Cll. These capacitors provide 
memory during programming changes. Normally, a HOLD 
command (OV) is present at terminal P of PI and Q23 is 
conducting. This condition turns on Q21 and Q22 and the 
output of Q 18 is amplified by Q24, Q25. During program- 
ming changes, however, presence of a HOLD command 
(— 5V) at terminal P of PI turns off Q23 and Q21, Q22. 
Capacitors Cl and Cll, which are connected to the inputs 
of Q24, then hold a sample of the last input from Q18 and 
hold the output voltage relatively constant for the duration 
of the HOLD command. The HOLD period is short enough 
and the circuit constants are chosen so that negligible out- 
put voltage change occurs. A secondary HOLD circuit 
composed of U1 and Q35 through Q37 provides a clamp to 
analog ground at the input of Q18 during the HOLD 
period. Presence of a HOLD command (— 5V) presets J-K 
flip-flop U1 to provide a low Q output, which turns on Q37. 
Q36 is switched on by the resulting — V^ common base 
signal and turns on Q35, which applies analog common to 
the base of Q18. 

3-67. Transistor Q26 functions as high impedance con- 
stant current source for Q25B. Q27 and Q28 amplify the 
output of Q25B and furnish a drive signal to Q29. 

3-68. OUTPUT STAGE. Emitter follower Q29 provides 
a low impedance output signal at terminal 5 of PI. This 
signal is applied to the A9 Power Amplifier which then 
produces the power source output. 

3-69. A9 Power Amplifier (4265A- 1071) 

3-70. The A9 Power Amplifier produces the final output 
voltage and current of the power source. It also provides 
both source and sink current limit protection of the bipolar 
output. The circuitry consists of an input amplifier, driver, 
damp circuitry, current sources, output stage, and current 
limit detector. 

3-71. INPUT AMPLIFIER. The Input Amplifier com- 
posed of Q9 through Q 1 1 and Q20 through Q25 amplifies 



the input appearing at terminal D of PI. The resulting 
voltage at the emitter of Qll corresponds closely to the 
programmed output voltage. A closed-loop dc gain of five 
is established by feedback through R62 and R21. Overall 
frequency response is controlled to 6 db per octave by C6. 
Amplifiers Q22 and Q23 link Vjj common to the A3 
Preamplifier common (Vpjrp common) such that current 
flow between these two points is minimized. Q20 and Q21 
provide current with respect to the common established by 
Q23, Q22 emitters. Emitter follower Q9 and amplifier Q 10 
provide voltage gain and a drive signal to the output emitter 
follower Qll. Overall frequency response to this point is 
controlled with feedback through C6. The resulting emitter 
voltage of Qll is close to the final output voltage of the 
power source. Transistors Q24 and Q25 function as current 
sources for Q10 and Q1 1, respectively. 

3-72. DRIVER. The Driver consisting of Q12 and Q26, 
form complementary current amplifiers. These amplifiers 
receive a bipolar drive voltage from Ql l and together with 
the CURRENT SOURCES produce respective drive currents 
for the output stage. The voltage drops across Q13, CR33, 
Q17, and CR27 together with variable resistor R51 set the 
bias current required for the output transistors Q32, Q33, 
Q41, and Q42. Q 13 collector current is turned off when a 
(+) current limit condition exists and Q17 is affected 
similarly for a (— ) current limit. These collectors drive the 
CURRENT LIMIT DETECTOR. 

3-73. CLAMP CIRCUITRY. Voltage transients that 
would occur during a current limit and abrupt load removal 
are limited by the Clamp Circuitry. Two circuits titled 
+ Clamp and — Clamp limit the bipolar transients. The 
+ Clamp consists of Ql through Q4. Transistors Q5 
through Q8 form the - Clamp. Since operation of each 
circuit is the same, except for polarity, only the + Clamp is 
described. 

3-74. The +Clamp monitors the voltage between the emit- 
ter of Qll and that on the anode of CR33. Normally, Ql 
and Q2 are cut-off and Q3 is conducting; however, when a 
current limit occurs, the anode voltage of CR33 decreases 
through action of either the built-in current limiter (over- 
load protection) or the A8 Programmable Current Limiter 
(optional) and subsequently turns off Q3. The voltage at the 
emitter of Qll, will increase toward +Vjj during current 
limiting and this turns on Q2. Conduction of Q2 turns on 
Ql and produces a clamp signal at terminal 6 of PI. 
This clamp signal then limits the summing junction voltage 
in the A3 Preamplifier and causes the emitter voltage of Ql 1 
to be clamped to a voltage slightly above that of the base 
drive to the Output Stage. Transistor Q4 functions as a 
current source for Q2 and Q3. Frequency and phase 
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characteristics of the + Clamp circuitry is determined by 
Cl, C2, C26 and rt65. 

3-75. CURRENT SOURCES. Constant current for the 
Output Stage is provided by the Positive and Negative 
Constant Current Sources. Transistors Q27 through Q30 
form the Positive Constant Current Source. The Negative 
Constant Current Source Consists of Q36, Q38, Q39, and 
Q40. Since operation of each circuit is the same, except for 
polarity, only the Positive Constant Current Source is de- 
scribed. 

3-76. The Positive Constant Current Source produces a 
constant reference current for the base of Q3 1 . Zener 
CR23 produces a fixed bias for Q29, which provides a 
constant current through CR21, CR22, Q27, and R32 
regardless of variations in ±Vy. Subsequently, Q28 and 
Q30 receive fixed base current through these elements. 
The resulting constant current through Q28 and Q30 then 
provides a constant reference current for the base of Q3 1 . 
Temperature compensation of the Vg£ of Q28 is provided 
by diode-connected Q27. 

3-77. OUTPUT STAGE. The Output Stage consisting 
of Q31 through Q35 and Q37 through Q42 produces the 
power source output. It also provides both sourcing and 
sinking current limit protection. 

3-78. Transistors Q31 through Q33 and Q37, Q41.Q42 
form a complementary , emitter follower stage. Q3 1 through 
Q33 produce the positive output and Q37, Q41, Q42 the 
negative. Total output current flows through R43, R44 
(positive) and R47, R48 (negative). 

3-79. Both sourcing and sinking current limit protection 
is provided for each section of the output amplifier. Q34 
protects the positive output section and Q35 the negative. 
Maximum output current (sourcing) is limited to 1.2 A. 
Sinking current is limited at a lesser value depending on the 
programmed output voltage. Since operation of each cur- 
rent limiter is the same, only the positive output section 
protected by Q34 is described. 

3-80. Output current passes through R43 and R44. This 
current produces a bias voltage for Q34. When the out- 
put current (sourcing) exceeds 1.2A, the resulting potential 
turns on Q34. Conduction of Q34 via CR34 shunts any 
further base drive current to Q31, thus limiting the max- 
imum sourcing output current at 1.2 A. In the sinking 
mode, output current will pass through R43 and R44 to 
the output as above, but the output voltage polarity is zero 



or negative by definition. Under this condition, negative 
voltage more than -0.6V at the output will turn onCR25 
which supplies base current for Q34 through R41 from 
common and adds to that supplied from the voltage drop 
across R4 and R44. Therefore, the base current is depen- 
dent on both sinking voltage magnitude and output current. 
Current limiting in milliamperes is equal to 1000-10E QUt . 

3-81. When the A8 Programmable Current Limiter -06 
Option is installed, ±1 LIMIT inputs are applied to ter- 
minals 2 and 10 of PI. These inputs clamp the maximum 
base drive to both sections of the Output Stage in a similar 
manner to Q34, thus limiting the maximum output current 
at a level determined by the input current limit commands. 

3-82. CURRENT LIMIT DETECTOR’ The Current 
Limit Detector produces an I LIMIT (0V) command at 
terminal 14 of PI whenever a source or sink limit condition 
exists. Circuitry consists of Q14 through Q16, Q18, and 
Q19. Positive output section limiting is detected by Q14. 
Limiting in the negative output section is detected by Q18. 
Transistors Q15, Q16, and Q19 are drivers. 

3-83. Under normal operating conditions Q14 and Q 1 8 
are turned on by conduction of Q13 and Q17 in the Driver. 
Transistors Q15 and Q19 are switched off by conduction 
of Q14 and Q18, thus turning Q16 on and producing an 
I LIMIT (-5 V) command at terminal 14 of P l . Should a 
current limit occur in the positive or negative section of 
the Output Stage, the associated Q 13 or Q17 in the Driver 
will be turned off. This turns off Q14, Q15 or Q18, Q19, 
thus turning Q16 off and producing an I LIMIT (0V) com- 
mand at terminal 14 of PI. 

3-84. A8 Programmable Current Limiter 
(4250A-1081) 

3-85. The A8 Programmable Current Limiter is installed 
as the -06 Option. It compares the voltage from a ladder 
network to an input voltage proportional to the output 
current. When the output current exceeds the ladder net- 
work reference, a clamp signal is produced that is used to 
limit the output current of the A9 Power Amplifier. The 
A8 Programmable Current Limiter contains the following 
circuitry: an 84-2-1 to 44-2-1 binary code converter, 

FET drivers, a ladder voltage reference, ladder switches and 
a ladder, a programmable reference and programmable 
reference inverter, and two current limit comparators - one 
positive and the other negative. Auxiliary circuits are a 
ground isolator and two power supplies, one 1 5 volts and 
the other -16 volts. A one-ohm current sampling resistor 
is tied to the input of the two current limit comparators. 
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3-86. 84-3-1 to 440*1 CONVERTER. This logic con* 

verier consists of two, digital integrated circuit, hex-inverters 
U1A through UtF and U2A through U2F. They convert 
the input 84*2-1 code to 44-2-1 code, and in the absence 
of any programmed inputs, program the ladder to the lowest 
current limit, 10 milliamps. This is the quiescent state of 
the limiter in which ladder switch Q4 and the current range 
switch Q26 are turned on, placing operational amplifier U4 
in low range. This ensures that the Model 4265A current 
limits at the lowest current, 10 milliamps, as a safety 
feature. In the event a programmed input for 80 milliamps 
is applied to the converter, the logic input is applied to two 
circuits, one directly to the base of FET Driver Q13 and 
the other indirectly through two inverters U2F and U1A to 
the base of FET Driver QlO. These two drivers turn on 
ladder switches Q9 and Q 1 2 and two code 4 ladder resistors, 
thereby applying an equivalent 8 to the Programmable 
Reference amplifier and establishing a current limit of 80 
milliamps. 

3-87. FET DRIVERS. The ladder FET DRIVERS con- 
sist of PNP-NPN Transistor pairs Q3-Q5, Q7-Q8, Q13-Q14, 
and Q10-Q11. The emitters of these pairs as well as the 
current range FET drivers Q15-Q16, are returned to 
common through a ground isolator network consisting of 
transistors Q1 and Q2. The ground isolator network is 
described later. The purpose of the drivers is to increase 
the voltage output of the converters to a level required 
by the FET switches. 

3-88. LADDER VOLTAGE REFERENCE. The Ladder 
Voltage Reference consists of a temperature compensated, 
6.3 volt zener diode CR7 and produces a stable reference 
voltage that is reduced to 0.1 volt at TP3 by resistors R4, 
R6, and R59. This voltage reference is supplied by the 
regulated +15 volts power supply (TP2) consisting of 16 
volt zener CRl , transistor Q28, and associated components. 

3-89 . LADDER SWITCHES AND LADDER. The Ladder 

Switches and Ladder, respectively, consist of FET switches 
Q4, Q6 t Q 12, and Q9 and resistors R52, R55, R54, and 
R15. The ladder resistors are weighted in a ratio of 1, 2, 4, 
and 4. The ladder operation is best explained in conjunction 
with the Programmable Reference. (See paragraph 3-96). 

3-90. PROGRAMMABLE REFERENCE AMPLIFIER. 
Programmable Reference Amplifier U4 is a monolithic 
IC operational amplifier. Assuming current range switch 
Q26 is on, then U4 output voltage varies between -0,01 
volt and -0.11 volt as the ladder resistors are switched 
into the circuit by the FET switches. That is, with only 
Q4 on, the output voltage is -0.01 volt. With Q4, Q6, Q12, 
and Q9 on, the output voltage is -0.1 1 volt. The range is 



set by R3 1 in parallel with R30 and is the 10 ina to 110 ma 
current range. With Q26 turned off, the range is deter- 
mined by R30 alone. This is the 100 ma to l.l ampere 
range (Current Limit x 10 command) in which the ladder 
resistors produce an output from U4 of —0.1 volt to 1.0 
volt. Amplifier U3, also a monolithic integrated circuit, 
together with resistors R24 and R25, forms a unity gain, 
inverting amplifier. The output of U3 is the same magnitude 
as that of U4, but of opposite polarity. 

3-91. POSITIVE AND NEGATIVE I LIMIT COMPAR- 
ATORS. Since the comparators function in the same 
manner, except for polarities, only the positive comparator 
is described. The output current from the Model 4265 A 
flows through a one-ohm resistor, R51. A positive output 
current through this resistor produces a positive voltage 
that is compared to the output of U3 by action of tran- 
sistor Q17. When the positive output of U3 is greater than 
the positive voltage developed across R51, Q17B is on and 
Q17A is off, as are Q18, Q19, and Q17. This corresponds 
to the Model 426 5 A output current being less than the 
programmed Mimit. When the positive output of U3 is 
less than the positive voltage developed across R51, Q17A, 

Q18, Q19, and Q27 are all on and conducting. The greater 
the difference between the R5 1 and U3 voltages, the greater 

these transistors conduct. The collector of Q27 connects, 
by way of pin 2 of PI, to the base of Q31 on the A9 Power 
Amplifier. When the Q27 collector conducts, it shunts base 
current drive away from Q31, as described in paragraph 
3-87, thus limiting the Model 4265A output current to 
the programmed level. Transistors Q 1 8 and Q27 are com- 
mon-base stages used as voltage translators: Ql8 from the 
-10 volts level of Q17A to Q19 which is referred to 
Vjj (about -100 volts), and Q27 from QI9 to essentially 
the OUTPUT HIGH terminal voltage. Transistor Q19 pro- 
vides current gain and Q20 is used as a temperature compen- 
sating diode for QI9. Capacitor C4 and resistor R40 are 
the primary frequency response determining components. 
Transistor Q25A and Q25B compares a negative reference 
voltage to negative voltages produced across resistor R51 
by the output current in a manner similar to Q17A and 
Q17B. Transistors Q24, Q21, Q23, and Q22 correspond in 
function to QI8 through Q20 and Q27, respectively. 

3-92. GROUND ISOLATOR. The Ground Isolator 
circuit, composed of transistors Q1 and Q2 isolate the 
ground currents flowing in COMMON from those in 
V L COMMON. The input logic lines driving the first 
transistor of each pair of FET Drivers (the emitters of the 
drivers) are referenced to COMMON indirectly through 
transistors Q1 and Q2. Thus, the only current through 
the point of commonality of - Vy is the base 



3-14 



2/75 




4265A 



current of Q1 and this has but a negligible effect in the 
OUTPUT LOW sense line. 

3-93. MINUS 16 VOLTS POWER SUPPLY. Diode 



CR2, a 16 volt zener, produces -16 volts at test point 4. 
This voltage is used in the Ground Isolator, the FET 
Drivers, and U3 and U4. 
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Section 4 

Maintenance 



4-1. INTRODUCTION 

4-2. This section contains servicing information for the 

Model 4265 A. Table 4-1 lists the required test equipment. 
If the recommended equipment is not available, substitute 
equipment with equivalent specifications can be used. 



Table 4.1 RECOMMENDED TEST EQUIPMENT 



NOMENCLATURE 


EQUIPMENT 


AC/DC Voltmeter 
Manual Control Unit (MCU) 
4 AC Source, 100 Hz r 30 kHz 
Resistive Load 


FLUKE Model 887A 
FLUKE Model A4200 
FLUKE Model 51 0A (2) 
10 ohm ±1%, 20w 


* Required only if -03 Option is installed. 
** Required only if -06 Option is installed. 



4-3. SERVICE INFORMATION 

4-4. All products manufactured by the John Fluke Mfg. 
Co., Inc. are warranted for a period of one year. Complete 
warranty information is located in the WARRANTY at the 
front of the manual. 

4-5. Factory authorized calibration and service is avail- 

able at various world-wide locations. A complete list of 
Factory Authorized Service Centers is located at the rear of 
the manual. If requested, an estimate will be provided be- 
fore repair work is done on an instrument that is beyond 
the warranty period. 



4-6. GENERAL MAINTENANCE 

4-7. Cleaning 

4-8. This power source should be cleaned periodically 

to remove dust, grease, or other contaminates. The exterior 
can be cleaned with a cloth moistened with anhydrous 
ethyl alcohol or Freon T.F. Degreaser (MS 180) Miller 
Stephensen Chemical Co., Inc.) If either of these cleaning 
agents are not readily available, soap and water applied 
sparing to a cloth can be used. Cleaning of the interior sec- 
tions is done using clean, dry air at low pressure. 

4-9. Air Filter Cleaning 

410. An air filter is installed on the rear panel blower 
assembly. This air filter should be removed and cleaned 
periodically to remove accumulation of dust and grease. 
The air filter is easily removed by pulling it free from the 
blower assembly. Cleaning is done using solvent and a 
brush or mild soap and warm water. 

4-11. Fuse Replacement 

412. The input power fuse is located on the rear section 
of the power source. If replacement is necessary, use the 
following rated fuse: 

115V AC LINE 230V AC LINE 

2A.AGC 1A.AGC 

4-13. MAINTENANCE ACCESS 

414. Access to the interior section of the power source 
shown in Figure 4-1 is done as follows: 
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a. Disconnect the power cord from line power* 

b. Remove the top dust cover. Access is now pro- 
vided to calibration adjustments and test points* 
Adjustments are labeled on the two inner covers. 

c. Remove the two inner covers. Access is now pro- 
vided for removal of the A3 through A5 or A8 pcb 
assemblies. 

d. Removal of an A3 through A5 or A8 pcb assem- 
bly is done using a gentle rocking motion and even 
pulling force. 

NOTE ! 

PCB assemblies can be mounted on an Acces- 
sory Extender card for servicing. Information 
regarding the Extender card is given in Section 
6 . 

e. Removal of the A9 pcb assembly is done by first 
removing the screws which attach the heat sink to 
the bottom inner chassis. The pcb is then removed 
in the same manner as described in step d. 

f. Removal of the A2 or A6 assembly is done from 
the rear panel. First remove the mounting screws 
at the rear panel and then pull the pcb assembly 
out through the rear panel. 

NOTE! 

The A2 pcb must be mated with the A10 pcb 
for servicing. An interface cable is available 
from the John Fluke Mfg. Co. r Inc . 

g. Access to the A1 and A7 pcb assemblies is pos- 
sible after removing the front panel. First, re- 
move the bottom dust cover and then remove the 
rack ears, if installed, from the front corner side 
panels. If the rack ears are not installed, peel the 
decals from the front corner panels. Next, re- 
move the mounting screws which hold the trans- 
former bracket to the A1 pcb assembly and then 
remove the screws from the front corner side 
panels. Pull the entire front panel assembly free 
of the instrument. Separation of the A1 and A7 
pcb assemblies from the front panel is done by re- 
moving the large screws located on the A1 pcb. 
The A1 and A7 pcb assemblies can then be sepa- 
rated by removing the small screws on the A l pcb 
and then pulling the pcb assemblies apart. 



NOTE! 

A grounding jumper located adjacent to the A 2 
pcb and transformer plugs into the A I pcb . 

Ensure that this jumper is connected during 
installation . 

h. Removal of the air filter and blower is done from 
the rear panel. First remove the air filter which 
snaps in place on the blower assembly. Next, re- 
move the mounting screws which attach the blow- 
er cover to the rear panel and then remove the cov- 
er. Remove the screws which attach the blower to 
the rear panel and remove the blower. The inter- 
connecting wiring is of sufficient length to allow 
servicing of the blower without disconnection. 

4-15. CALIBRATION PROCEDURES 

4-16. The power source should be calibrated every 90 
days or annually, as desired, or whenever repairs have been 
made. Recommended test equipment is listed in Table 4-1 . 
If the recommended test equipment is not available, sub- 
stitute equipment having equivalent specifications can be 
used. Assembly, adjustment, and test point locations are 
shown in Figure 4-i. Binary and two’s complement coding 
is shown in Table 4-2. This table provides a convenient re- 
ference for deriving two’s complement coding required for 
negative outputs when the Isolated Logic (-01 Option) is 
installed. 

4-17. Initial Procedure 

a. Turn off the power source and then remove the 
top dust cover screws. Leave the cover in place. 

b. Connect the Model A4200 (MCU) to the PRO- 
GRAMMING CONNECTOR on the rear panel of 
the power source. 

CAUTION! 

Ensure that the ±OUTPUT and SENSE termi- 
nals are properly connected on the rear panel of 
the power source. 

c. Turn on the power source and select the Manual 
Mode and +0V output on the MCU, 

NOTE! 

Refer to A4200 subsection in Section 6 for 
operating instructions regarding MCU. 
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Figure 4-1. ASSEMBLY, ADJUSTMENT, AND TEST POINT LOCATIONS 



TABLE 4-2. BINARY AND TWO'S COMPLEMENT CODING 
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d. Allow the power source to operate for x k hour and 

then remove the top dust cover. 

4-18, Power Amplifier Bias Adjustment 

a. Call 65V range and a +0V output on the MCU. 

NOTE! 

If the A 8 Current Limiter (-06 Option) is in- 
stalled , call a current limit of LI A. 

b. Connect the input of a dc voltmeter to TP4 (+) 
and TPS (-) of the A9 assembly. These test points 
are accessible through slots in the inner cover. 

CAUTION! 

The test leads of the voltmeter must be fully 
insulated to avoid contact with the inner cover. 

c. The voltage at TP4 should be +80 mV dc ±16 mV. 
[f necessary, adjust P.A. BIAS to obtain the cor- 
rect voltage. 

d. Disconnect the dc voltmeter from the A9 assembly. 

4-19. Zero, Reference and Bit Adjustments 

a. Call 65V range and a +0V output. Also connect a 
dc voltmeter, observing proper polarity, to the 
OUTPUT terminals of the power source. 

b. Adjust A3, ZERO for a 0 +30 uV output from the 
power source. 

c. Call 16V range and a +OV output. The output of 
the power source should be 0 + 10 uV, If neces- 
sary, adjust A3, ZERO until the specified outputs 
of step a. and c. are obtained. 

d. Call 65V range and a —32.768V output (8192 bit 
and -SIGN bit). 

e. Adjust A2, -A80 for a -32.768V dc ±1 mV 
output. 

f. Call 65V range and a +32.768V output (8192 bit). 

g. Adjust A2, +A80 for a +32.768V dc ±1 mV 
output. 

h. Call 65V range and a + 16.384V output (4096 bit). 



i. Adjust A3, +A4 for a + 16.384V dc ±1 mV output. 

j. Call 65V range and a +8. 192V output (2048 bit). 

k. Adjust A3, +A2 for a +8. 1 92V dc ± 1 00 u V output. 

l. Call 65V range and a +4.096 V output (1024 bit). 

m. Adjust A3, +A1 for a +4 .096V dc ±100 uV output. 

n. Call 16V range and a +8. 192V output (8192 bit). 

o. Adjust A3, +A8 for a +8. 192V dc±l00 uV output. 

p. Call 16V range and a +960 mV output (512, 256, 
128, and 64 bit). 

q. Adjust A5, +B15 for a +960 mV dc ±10 uV output. 

4-20, External Reference Adjustments 
(—03 Option) 

4-21 . If the A4 assembly is installed, perform the follow- 
ing adjustments: 

a. Connect a shorting jumper between the EXT REF 
input terminals on the rear panel. 

b. Call EXT REF, 16V range, and a +15. 36V output 
(8192, 4096, 2048, and 1024 bit). 

c. Adjust A4, EXT REF ZERO for a 0 ±10 uV 
output. 

d. Disconnect the jumper from the EXT REF input 
terminals. 

e. Apply a 10V +lmV ac signal having a frequency 
of 100 Hz to the EXT REF input terminals. Use 
an ac voltmeter to verify the amplitude of the 
100 Hz ac signal. 

* 

f. Reconnect the ac/dc voltmeter to the OUTPUT 
terminals. Ensure that the ac mode is selected on 
the voltmeter. 

g. Call EXT REF, i6V range and a + 10.24V output 
(8192 and 2048 bit). 



h. Adjust A4, EXT REF GAIN for an ac voltmeter 
reading, at the output, of 10.2400 V + 1 mV. 
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i. Call 16V range and a +0V output. 

j. Disconnect the ac source from the power source 
and select the dc mode on the voltmeter. 

4-22. Current Limiter Adjustment (-06 Option) 

4-23. If the A8 assembly is installed, perform the fol- 
lowing adjustments: 

a. Call 16V range and a -0V output. 

b. Connect a 10 ohm, 20w resistive load between the 
±OUTPUT terminals on the power source. Ensure 
that the ac/dc voltmeter is still connected to the 
OUTPUT terminals and the dc mode is selected, 

c. Call 16V range, current limit of 1A, and a — 1 1 V 
output (8192, 2048, 512, 128, 64, 32, 16, 8 and 
-SIGN bit for direct coupled logic or 4096, 1024, 
256, 8, and -SIGN bit for isolated control logic). 

d. Adjust A8, REF for a — 10V dc ±25 mV output. 

e. Call current limit of 10 mA and adjust A8, —I for 
a -100 mV dc ±lmV output. 

f. Call a +11 V output (8192, 2048, 512, 128, 64, 32, 
16 and 8 bit) and adjust A8, +1 for a +100 mV dc 
±1 mV output. 

g. Call a current limit of 1A, observing that the out- 
put is +10V dc ±250 mV. 

h. Call 16V range, +0V output, and disconnect the 
10 ohm, 20w load. 



4-24. Final Zero Adjustment 

4-25. The following adjustments must be performed 
after a minimum operating period of % hour with the dust 
cover in place. 

a. Call 16V range and a +0V output. 

b. Adjust A3, ZERO for a 0V ±10 uV output. 

c. Call 65V range and a +0V output. The output 
should be 0V +30 uV. If necessary, adjust A3, 
ZERO until the specified results of step a. through 
c, are obtained. 



d. If the A4 assembly (External Reference -03 Op- 
tion) is installed, call EXT REF, 16V range, and a 
+1 5.36V output (8192, 4096, 2048, and 1024 bit). 

e. Connect a shorting jumper between the EXT REF 
input terminals on the rear panel. 

f. Adjust A4, EXT REF ZERO for a 0V ±10 uV 
output. 

g. Call 16V range, +0V output, and disconnect the 
jumper from the EXT REF input terminals. 



4-26. Output Checks 

a. Perform the 16V range linearity checks in Table 
4-3, observing that the specified outputs are ob- 
tained. 

b. If the A4 External Reference assembly (-03 Op- 
tion) is installed, call 16V range and a +0V output. 

c. Apply a 10V ac signal having a frequency of 30 
kHz to the EXT REF input terminals. Record the 
input signal level with the ac/dc voltmeter used to 
monitor the power source output. 

d. Reconnect the ac/dc voltmeter to the OUTPUT 
terminals. Ensure that the ac mode is selected. 



e. Call EXT REF, 16V range, and a + 10.24V output 
(8192 and 2048 bit). The output should be 
10.24V + 3V. 

g. Turn off the power source and disconnect the 
test equipment. 



f. Call EXT REF, 65V range and a +10.24 output 
(256 bit). The output should be 10.24V +3V. 



h. Install the top dust cover. Calibration is complete 
and the power source is ready for operation. 
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Table 4-3. LINEARITY CHECKS 



CALLED OUTPUT 
(16V RANGE) 


POWER SOURCE 


0/ 

( 


kLLED OUTPUT 
16V RANGE) 


POWER SOURCE 
OUTPUT VOLTAGE 
(VDC) 


SIGN 

(POLARITY) 


BINARY CODE 


OUTPUT VOLTAGE 
IVDC) 


SIGN 

(POLARITY) 


BINARY CODE 


+ 


0 


0 ±10 uV 


+ 


4096 


+4.096 V ±200 uV 


+ 


64, 4 


+68 mV ±40 uV 


+ 


4096, 1024 


+5.1 2V +250 uV 


+ 


128,8 


+136 mV ±40 uV 


+ 


4096, 2048 


+6, 144V ±300 uV 


+ 


128,64, 8,4 


+204 mV ±40 uV 


+ 


4096,2048, 1024 


+7. 168V ±350 uV 


+ 


256, 16, 1 


+273 mV ±50 uV 


+ 


8192 


+8. 192V ±400 uV 


+ 


256,64, 16,4, 1 


+341 mV ±50 uV 


+ 


8192, 1024 


+9.21 6V ±450 uV 


+ 


256, 128, 16,8, 1 


+409 mV ±50 uV 


+ 


8192, 2048 


+1 0.24 V ±500 uV 


+ 


256, 128,64, 16,8,4, 1 


+477 mV ±50 uV 


+ 


8192,4096, 2048, 1024, 


+1 6.383V ±1 mV 


+ 


512,32,2 


+546 mV ±50 uV 




512, 256, 128,64, 32, 












16, 0,4, 2,1 




+ 


512, 64,32, 4,2 


+614 mV ±50 uV 








+ 


512, 128, 32,8,2 


+682 mV ±50 uV 




1 


-16.383V ±1 mV 


+ 


1024 


+1.024V ±50 uV 








+ 


2048 


+2.048V ±100 uV 








+ 


2048, 1024 


+3.072V ±150 uV 
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Section 5 

List of Replaceable Parts 



5-1. INTRODUCTION 

5-2. This section contains an illustrated parts break- 

down list of the instrument and a Cross Reference List of 
FLUKE stock numbers to original MANUFACTURERS 1 
part numbers, it also lists recommended spare parts and 
contains part ordering information. The starting page 
number of each major listing is given in the Table of 
Contents. 

5-3. The parts list shows the location of all assemblies 
and the replaceable components. Major assemblies are 
identified by a designation beginning with the letter A 
followed by a number (e.g., A1 etc). Subassemblies are 
identified in the same manner; however, the parent assem- 
bly designator precedes this designator (e.g., A1A1 etc.). 
Electrical components are identified by their schematic 
diagram designator and listed hardware parts are identified 
by the FLUKE stock number. All listed components are 
described, and the FLUKE stock number is given. The 
original MANUFACTURER'S part number Tor each listed 
item is given in the Cross Reference List at the rear of this 
section. 

54. PARTS LIST COLUMN DESCRIPTIONS 

a. The REF DES1G column indexes the item descrip- 

tion to the associated illustration. In general the 
reference designations are listed under each assem- 
bly in alpha-numeric order. Subassemblies of 
minor proportions are sometimes listed with the 
assembly of which they arc a part. In this case, 
the reference designations may appear out of 
order. 



b. The DESCRIPTION column describes the salient 
characteristics of the component. Indention of 
the description indicates the relationship to other 
assemblies, components, etc. In many cases it is 
necessary to abbreviate in this column. For ab- 
breviations and symbols used, refer to Appendix B 
located at the rear of the manual. 

c. The six-digit part number, by which the item is 
identified at the John Fluke Mfg. Co., Inc. is listed 
in the STOCK NO. column. Use this number 
when ordering parts from the factory or author- 
ized representatives. In the case where a flag note 
is used, special ordering is required. Flag note ex- 
planations are located as close as possible to the 
flag note. 

d. The TOT QTY column lists the total quantity of 
the item used in each particular assembly. This 
quantity reflects only the latest Use Code. Sec- 
ond and subsequent listings of the same item are 
referenced to the first listing with the abbrevia- 
tion REF. 

e. Entries in the REC QTY column indicate the rec- 
ommended number of spare parts necessary to 
support one to five instruments for a period of 
two years. This list presumes an availability of 
common electronic parts at the maintenance site. 
For maintenance for one year or more at an isola- 
ted site, it is recommended that at least one of 
each assembly in the instrument be stocked. In 
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the ease of optional subassemblies, plug-ins. ele. 
that are not always part of the instrument, or arc 
deviations from the basic instrument model, the 
REC QTY column lists the recommended quant- 
ity of the item in that particular assembly. 

f. The USE CODE column identifies certain parts 

which have been added, deleted or modified dur- 
ing the production of the instrument. Each part 
for which a Use Code has been assigned may be 
identified with a particular instrument serial num- 
ber by consulting the Serial Effectivity List, para- 
graph 5*9. Sometimes when a part is changed, 
the new part can and should be used as a replace- 
ment for the original part. 

5-5. MANUFACTURERS' CROSS REFER- 
ENCE LIST COLUMN DESCRIPTIONS 

a. The six-digit part number, by which the item is 
identified at the John Fluke Mfg. Co., Inc. is listed 
in the FLUKE STOCK NO. column. Use this 
number when ordering parts from the factory or 
authorized representatives. 

b. The Federal Supply Code for the item manufac- 
turer is listed in the MFG column. An abbreviated 
list of Federal Supply Codes is included in Appen- 
dix A. 

c. The part number which uniquely identifies the 
item to the original manufacturer is listed in the 
MFG PART NO. column. If a component must be 
ordered by description, the type number is listed. 



5-6. HOW TO OBTAIN PARTS 

5-7. Standard components have been used whenever 
possible. Standard components may be ordered diieetlv 
from the manufacturer by using the maim lac hirer's part 
number, or parts may be ordered from the John Nuke 
Mfg. Co., Inc. factory or authorized representative by using 
the FLUKE stock number. In the event the part you order 
has been replaced by a new or improved part, the replace- 
ment will be accompanied by an explanatory note and in- 
stallation instructions, if necessary. 

5-8. You can insure prompt and efficient handling ul 
your order to the John Fluke Mfg. Co., Inc. if you include 
the following information; 

a. Quantity. 

b. FLUKE Stock Number. 

c. Description. 

d. Reference Designation. 

e. Instrument model and serial number. 

Example: 2 each, 215897, Transistor, 2N4126 

A2A1Q1 &Q2 for 645 A, S/N 123. 

If you must order structural parts not listed in the parts 
list, describe the part as completely as possible. A sketch 
of the part, showing its location to other parts of the in- 
strument is helpful. 
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5-9. 



SERIAL NUMBER EFFECTIVITY 



5-10. A Use Code column is provided to identify certain 
parts that have been added, deleted or modified during pro- 
duction of the Model 4265A. Each part for which a use 
code has been assigned may be identified with a particular 
instrument serial number by consulting the Use Code 
Effectivity List below. All parts with no code are used on 
all instruments with serial numbers above 123. 



USE 

CODE 



SERIAL NUMBER EFFECTIVITY 
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REF DESIG 




DESCRIPTION 



BINARY PROGRAMMABLE POWER SOURCE 
Figure 5-1 

Mother PCB Assembly (Figure 5-2) 

Power Supply PCB Assembly (Figure S-3) 

Pre-Amplifier PCB Assembly (Figure 54) 

External Reference PCB Assembly (-03 Option) 
(Figure 5-5) 

Binary Ladder PCB Assembly (Figure 5-6) 

Isolated Control Logic PCB Assembly (-01 Option) 
(Figure 5-7) 

Direct Coupled Control Logic (—04 Option) 

(Figure 5-8) 

Binary Display PCB Assembly (—02 Option) 

(Figure 5-9) 

No-Display PCB Assembly (-05 Option) 

(Figure 5-10) 

Current Limit PCB Assembly (-06 Option) 

(figure 5-11) 

Power Ampl. PCB Assembly (Figure 5-6) 

(Figure 5-12) 

Connector PCB Assembly (Figure 5-7) 

(Figure 5-13) 

Connector, programming, male, 50 contact 
Cover, bottom 
Cover, Top 
Foot 

Line Cord with plug 
Panel, rear 
Panel, front 

Decal, front panel (—02 Option) 

Decal, front panel (-05 Option) 

ACCESSORIES (Not included with the instrument. 
Order separately). 

Mating Connector, for programming input lines 
Rack Mounting Brackets 
Manual Control Unit 



STOCK NO 



4265A 

302232 

302307 

302547 

292581 

292524 

302539 

302281 

302521 

302356 

302331 

302315 

325068 

307017 

308122 

308072 

292870 

284174 

302042 

302034 

312348 

312330 

266056 

M04-200-306 

A4200 




EC 


USE 


TY 


CODE 
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Figure 5-1. 



MODEL 4265A BINARY PROGRAMMABLE POWER SOURCE 
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Figure 5-2. MOTHER PCB ASSEMBLY 
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REF DESIG 



DESCRIPTION 



STOCK NO 




EC 


USE 


TY 


CODE 



Cl , C 14. 
CP 

C2.C5.C9. 

C10.C19. 

C3 

C4 

C6 

C7.C8 

C11.C12 

C13.C16 

C15 

C18 

c:o 

c:i 

"i 

CR1.CR25. 

CR26 

CR2.CR3. 
CR27 thru 
CR35 

CR4. 

CRI4.CR1 

CR5 thru 
CR8.CR10 
thru CR13, 
CR15 thru 
CRI8.CR2 
thru CR22, 
CR24 

CR9.CR23 



POWER SUPPLY PCB ASSEMBLY 
Figure 5-3 

Cap. cer, 0.05 uf +80/-20%, 25v 

Cap, mica, 33 pf ±5%, 500v 

Cap, mica, 100 pf ±5%, 500v 
Not used 

Cap. cer, 500 pf ±10%, l kv 
Cap, elect, 250 uf +50/- 10%, 64v 
Cap, elect, 2100 uf +50/- 10%, 150v 
Cap, elect, 8000 uf + 100/— 10%, 15v 
Not used 

Cap, Ta, 1.0 uf ±20%, 35v 
Cap, cer, 2000 pf, gmv, 1 kv 
Cap, cer, 0.1 uf +80/— 20%, 500v 
Cap. piste, 0.1 uf ±10%, 400v 
Diode, silicon, lamp, 600 piv 

Diode, silicon, 150 ma 

Diode bridge, 2 amp 
Not used 



302307 

148924 

160317 

148494 

105692 

185850 

223172 

309245 

161919 

105569 

105684 

289744 

112383 

203323 

296509 



Diode, zener, 4.3v 



180455 



Fuse, slow blow, 2 amp, 250v 
(For 1 15v operation) 



109181 



Connector, male, 3 contact, power 



284166 1 
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Figure 5-3. POWER SUPPLY PCB ASSEMBLY 
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REF DESIG 



Q1.Q10, 

Q11,Q13, 

Q18.Q19, 

Q24 

Q2,Q3. 

Q5.Q6 

Q4..Q7, 

Q8.Q9, 

Q14 

Q12, Q 1 7 , 
Q23 

Q15.Q20 

Q16.Q21 



R1 , R55 



R3, R46 



R7, R8, 
R22, R24, 
R28.R30 



DESCRIPTION 



Connector, female, 36 contact 
Relay, 4PDT, SvCoU 
Tstr, silicon, NPN 



Tstr, J-FET, N-channel 



Tstr, silicon, PNP 



Tstr, silicon, NPN 



Tstr, silicon, PNP 
Tstr, silicon, NPN 
Tstr, J-FET, N-channel 
Tstr, J-FET, N-channel 
Res, comp, lk ±.5%, l/4w 
Res, met flm, 2.87k ±1%, l/8w 
Res, met flm, 17.4k ±1%, l/8w 
Res, met flm, 5.76k ±1%, l/8w 
Res, met flm, 13.7k ±1%, l/8w 
Res, comp, 22k ±5%, l/4w 



Res, var, cermet, 2012 ±20%, l/2w 



STOCK NO 



285247 

272716 



218396 



261578 



195974 



150359 



269076 



288381 

271924 

288324 



148023 



185629 

236802 

260349 

236752 

148130 



285114 




1 1 



RIO thru 
R13 



Not used 



Res, met flm, 40.212 ±1%, l/8w 



245373 1 



Not used 



Res, ww, 20.02k ±0.1 
Res, ww, 20k ±0.1% 



Matched Set 



Res, var, cermet, 50J2 ±10%, l/2w 
Res, met flm, 10k ±1%, l/8w 



291674 



285122 

168260 



1 1 



Res, met flm, 30.1k ±1%, l/8w 
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REF DESIG 



DESCRIPTION 



STOCK NO 




R23, R44 



Res, comp. 10k ±5%, l/4w 



148106 



R25.R26, 

R48 

R27.R29 

R31, R32, 
R38 

R33, R39 
R34, R35 



R37.R41 



R45, R49, 
R50.R53. 
R58.R60 



R51.R52 



R57,R61 



Res, comp. 3.9k ±5%, l/4w 
Res, comp, 2k ±5%, l/4w 
Res, comp, 2.7k ±5%, l/4w 
Res, comp, 4.7Q 5%, l/4w 
Not used 

Res. ww, 10k ±0.1%, l/4w 
Res, ww, 4.02k ±0.1%, l/4w 
Res, ww, 3.74k ±0.1%, l/4w 
Res, comp, 47012 ±5%, l/4w 



Res, met flm, 3.74k ±1%, l/8w 
Not used 

Res, comp, 22S2 ±5%, l/2w 

Res, comp. 10fi±5%, l/4w 

Res. factory selected value, may not be installed 
Res, met flm, 7.15k ±l%,l/8w 
Switch, slide, dpdt, line voltage 

Switch, toggle, dpdt, power 

Transformer, power (See Figure 5-1) 

IC , operational amplifier 



148064 

202879 



170720 



193359 



240945 

240937 



246173 



147983 



272096 



169847 

147868 



260356 

234278 

115113 

299602 

271502 




U3 

U4,U5 

TB1 



1C, reference amplifier 
Res, met flm , selected value 
Res, ww, 12k ±0.05%, l/4w 
Res, ww, l/4w, selected value 



IC , operational amplifier, selected 
IC, operational amplifier 
Terminal barrier strip 

Fuse holder 

Socket, IC, 14 contact 

Heat sink, Q12 & Q15 

Jumper, terminal barrier strip 



Matched Set 



301846 



225961 

321224 

295212 

160846 

276527 

104646 

283713 
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REF DESIG 


DESCRIPTION 


A3 


PRE-AMPLIFIER PCB ASSEMBLY 
Figure 5-4 


CKC5 


Cap, mica, 1 000 pf ±5 %, 500v 


C2, C6, C12 


Cap, mica, 330 pf ±5%, 500v 


C3 


Not used 


C4 


Cap, mica 33 pf ±5%, 500v 


C^.C8 


Cap, elect, 20 uf +25/- 10%, SOv 


C9 


Cap, elect, 50 uf +50/-l0%, 25v 


CIO 


Cap, mica, 3600 pf ±.2%, 500v 


Cl 1 


Cap, mica, 3300 pf±2%, 500v 


C 1 3 


Cap, mica, 150 pf±5%, 500v 


C14.C16 


Cap, cer, 0.05 ±20%, lOOv 


C15 


Cap, mica, 22 pf±5%, 500v 


CR1.CR2, 

CR5.CR6 


Diode, silicon, 75 ma, 90 piv 


CR3.CR4, 
CR7 thru 
CR12 


Diode, silicon, 150 ma 


Q1.Q2. 

Q3.Q6. 

Q7, Q10, 

Q11.Q14, 

Q15.Q31. 

Q32 


Tstr, FET-SET, N-channel 


Q4.Q8. 

Q12.Q16, 

Q34.Q37 


Tstr, silicon t PNP 


Q5.Q9. 
Q13.Q17, 
019. Q20, 
Q26.Q33, 
Q36 


Tstr, silicon, NPN 


Q18 


Tstr, FET, dual, N -channel, selected 


Q21.Q22. 

Q35 


Tstr, FET, P -channel 


Q23 


Tstr, silicon, NPN 


Q24. Q25 


Tstr, silicon, PNP, dual 


Q27.Q28 


Tstr, silicon, NPN 



STOCK NO 



302547 



148387 

148445 



160317 



106229 

168823 

176644 

192518 

148478 

149161 

148551 

260554 



203323 



256487 



195974 



218396 



225987 

306142 



159855 

242016 




269084 
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Figure 5-4. MODEL 4265A PRE-AMPLIFIER PCB ASSEMBLY 
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REFDESIG 


DESCRIPTION 


STOCK NO 


s 


REC 

rm 


HI 


Q29 


Tstr, silicon, NPN 


150359 


l 






Q30 


Tstr, J-FET, N-channel 


288324 


l 






Rl, R3, 
R7, R9, 
R13, R1S, 
R19.R21, 
R38.R41 


f<es, comp, 5 lk ±5%, 1/4 w 


193334 


10 






R2, R8, 
R14, R20, 
R47, thru 
R50, R70 


Res, comp, 100k ± 5 %, l/4w 


148189 


9 






R4, R6, 
RIO, R12, 
R16.R18, 
R22. R24, 
R44, R46 


Res, comp, 2.7k ±5%, l/4w 


170720 


10 






R5 , R 1 1 , 
R17, R23 


Res, comp, 560 £2 ±5%, l/4w 


147991 


4 






R25 


Res, ww, 187.6k ±0.1%, l/2w 










R26 


Res, ww, 25 .01 3k ±0.1%, l/2w 










R27 


Res, ww, 50k ±0.1%, l/2w 










R29 


Res, ww, 100.025k ±0.1%, l/2w Matched Set 


296095 


1 






R31 


Res, ww, 200 .075k ±0.1%, l/2w 










R35 


Res, ww, 80.08k ±0.1%, l/2w 










R42, R43 


Res,ww r 13.328k ±0.1%, l/2w 










R28.R40 


Res, var, cermet, 50S2 ±5%, lw 


285122 


2 






R30 


Res, var T cermet, 100£2±10%, lw 


285130 


1 






R32 


Res, var, cermet, 200£2±10%, lw 


285 148 


1 






R33 


Res, met dm, 4.02k ±1%, l/8w 


235325 


l 






R34 


Res, met flm, 12.1k ±1%, l/8w 


234997 


l 






R36 


Res, met flm, 1.922k±l%, l/8w 


296343 


1 






R37 


Res, comp, I00m±10%, l/2w 


190520 


1 






R39 


Res, met flm, 64l£2 ±1%, l/8w 


296335 








R45 


Res, comp, lk±5%, i/4w 


148023 


1 






R51 


Res, comp, 1.5k ±5%, l/4w 


148031 


1 
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REF DESIG 


DESCRIPTION 


R5 2, R53. 
R83.R86, 
R88 


Res, comp, 5.1k ± 5 %, l/4w 


R54 


Res, met flm, 40.2k ±1%, l/8w 


R55, R56. 
R63.R87 


Res, comp, 10ft ±5*^, l/4w 


R57 


Res, met flm, 187k ±1%, l/8w 


R58 


Res. met flm, 374k ±.1%, l/2w 


R59 


Res, met flm, 750k ± 17c, l/2w 


R60 


Res, met tlm, l ,27M ± 1 l/2w 


R61 


Res, var, cermet, 1 00k ± 107c, lw 


R62 


Res, met flm, 107k 1%, l/2w 


R64, R65 


Res, ww, 6.8k ±0.03%, l/2w 


R67, R69 


Res, met flm, 2k ±1%, l/8w 


R68 


Res, met flm, 10k ±1%, l/8w 


R71 


Res, comp, 22k ± 5 %, l/4w 


R72 


Res, comp, 10k ±5%, l/4w 


R73.R75 


Res, met flm, 49.9k ±1%, l/2w 


R74 


Res, met flm, 2.1k ±1%, l/2w 


R76, R80 


Res, comp, 100ft ±5%, l/4w 


R77, R84 


Res, met flm, I0k±l%, l/2w 


R78, R85 


Res, met flm, 4.87k ±1%, l/2w 


R79 


Res, met flm, 2.49k ±.17o, l/2w 


R81 


Res, comp, 910ft ±57o, l/4w 


R82 


Res, comp, 680ft ±5%, l/4w 


R89 


Res, ww, 45ft ±1%, l/8w 


U1 


IC, TTL, Monostable Multivibrator 




Socket, IC, 14 contact 



STOCK NO 





235333 

147868 

296376 

262105 

155192 

229252 

288308 

296384 

254359 

277137 

291633 

148130 

148106 

182980 

193276 

147926 

151274 

247775 

193995 

203851 

148007 

111815 

293050 

276527 
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REF DESIG 



DESCRIPTION 



STOCK NO 




EC 


USE 


TY 


CODE 



A 4 EXTERNAL REFERENCE PCB ASSEMBLY (-03 

OPTION) * Figure 5-5 

Cl. C3 Cap, elect. 20 uf +75/— 10%, 50v 

C2 Cap, mica, 390 pf±5%, 500v 

C4. C6 Cap, mica, 82 pf ±5%, 500v 

C5 Cap, mica, 270 pf ±5%, 500v 

C7.C11 Cap, cer, 0.05 uf ±20%, lOOv 

C8.C9 Cap, mica, 5 pf±10%, 500v 

CIO Cap, mica, 22 pf± 5%, 500v 

CR1 thru Diode, silicon, 150 ma 

CR4 

Qt Tstr, J-FET, dual, N-channel, selected 

Q" 1 Q3. Tstr. silicon, NPN 

Q6.Q\2 

Q4.Q5 Tstr, silicon, PNP, dual 

Q7 . Q8 Tstr, silicon, NPN 

Q9.Q10 Tstr, J-FET, N-channel 

Qll Tstr, silicon, PNP 

QI3.Q14 Tstr, silicon, NPN 

R i Res, ww, 100.025k \ 

> Matched Set 

R16 Res, ww, 99.955k ' 

R2. R1 1 Res, comp, lOfi ±5%, l/4w 

R3. R4 Res, ww, 6.8k ±0.03%, l/2w 

R5 Res, met flm, 107k ±1%, l/2w 

R6 Res, var, cermet, 100k ±10%, l/2w 

R7 Res, met flm, l .27M ±1%, l/2w 

R8 Res, met flm, 750k ±1%, l/2w 

R9 Res, met flm, 374k ±1%, l/2w 

RIO Res, met flm, 187k ±1%, l/2w 

R12 Res, ww. 45fl ±0.1%, l/8w 

R13.R15 Res. met flm, 2k ±l7c. l/8w 



292581 REF 

106229 2 

148437 1 

148502 2 

148452 1 

149161 2 

148577 
14855 1 
203323 

225987 
218396 

242016 
269084 
261578 
195974 
150359 

291682 

147868 
254359 
296384 
288308 
229252 
155192 
262105 
296376 
111815 
277137 
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Figure 5-5. EXTERNAL REFERENCE PCB ASSEMBLY (-03 EXTERNAL REFERENCE OPTION) 
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REF DESIG 


DESCRIPTION 


STOCK NO 


i 


a 


USE 

:ode 


R14 


Res, met flm, 10k ±1% , l/8w 


291633 


1 






R17 


Res, var, cermet, 10012 ±10%, l/2w 


285130 


1 






R18.R20 


Res, met flm, 49.9k ±1%, l/2w 


182980 


2 






R19 


Res, met flm, 2.1k ±1%, l/2w 


193276 


1 






R21, R35 


Res, comp, 10012 ±5%, l/4w 


147926 


2 






R22 


Res, comp, 5.1k ±5%, l/4w 


193342 


1 






R23. R28 


Res, met flm, 10k ±1%, l/2w 


151274 


2 






R24, R29 


Res, met flm, 4.87k ±1%, l/2w 


247775 


2 






R25 


Res, met flm, 2.49k ±1%, l/2w 


193995 


1 






R26 


Res, comp, lk ± 5 %, l/4w 


148023 


1 






R27.R36 


Res, comp, 82012 ±5%, l/4w 


148015 


2 






R30 


Res, comp, 18k ± 5%, l/4w 


148122 


1 






R31 


Res, comp, 47k ±5%, l/4w 


148163 


1 






R32, R33 


Res, comp, 3.9k ±5%, l/4w 


148064 


2 






R34 


Res, comp, 2.7k ±5%, l/4w 


170720 


1 






R37 


Res, comp, 4.7k ±5%, l/4w 


148072 


1 






R38 


Res, comp, 27012 ±5%, l/4w 


160812 


1 








Socket, IC, 14 contact 


276527 


2 


1 
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REF DESIG 



DESCRIPTION 



STOCK NO 



EC USE 
TY CODE 



ci. c: 



BINARY LADDER PCB ASSEMBLY-Figure 5-6 

Cap, cer, 0.05 uf ±20%, lOOv 

Diode, silicon, 150 ma 

Diode, Field Effect, current regulator 



292524 REF 
149161 2 
203323 1 
285106 1 



Q7,Q1 1.Q15, 
Q19.Q23.Q27, 
Q3l.Q35.Q47, 
|Q51 



Tstr. silicon, NPN 
Tstr, silicon. NPN 



168716 



218396 10 2 



Tstr, silicon, PNP 



269076 



Q4.Q37 thru 
Q44 

| Q5.Q9.Q13. 
Q17.Q21.Q25 
Q29.Q33.Q45 
Q49 

Q6. Q8 

Q10, Q12 

Q14.Q16.Q18 

Q20 

Q22.Q24.Q26 

Q28.Q30.Q32 

Q34.Q36 

Q46.Q48.Q50 

Q52 



Not used 



Tstr, silicon, PNP 



Tstr. J-FET, N-channel, U2366E, Matched Pair 

Tstr, J-FET, N-channel, U2366E, Matched Pair 

Tstr, J-FET, N-channel, U2366E, Matched Pairs 
(Q14 matched to Q16; Q18 matched to Q20) 

Tstr. J-FET, N-channel, U2366E, Matched Set 



Tstr, FET, N-channel 



Res, var, cermet, 500S2 ±10%, lw 



195974 



306399 



306381 



306373 



298307 



261578 



291120 



10 2 



R4.R16, 
R17.R18.R21, 
R22.R71 thru 
R82 



Res, ww, 24.987k ±0.1% 
Res, ww, 50k ±0.1% 

Res, ww, 100.025k ±0.1% 
Res, ww, 200.07k ±0.1% 
Res, ww, 1 87.6k ±0.1% 

Not used 



Matched Resistor Set 



2961 11 1 



Res, met flm. 2.94k ±1%, l/8w 
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Figure 5-6. BINARY LADDER PCB ASSEMBLY 
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REF DESIG 



R12.R13 



DESCRIPTION 



Res, ww, 24.987k ±0.03%, l/4w 
Res, ww, 50k ±0.03%, l/4w 
Res. met flm, 100.03k ±0.1%, l/8w 
Res. met flm, 200.08k ±0.1%, l/8w 
Res, met flm, 200k ±1%, l/8w 
Res, met flm, 100k ±1%, l/8w 



STOCK NO 



289769 

289777 



29 1 088 



290122 

261701 



29 1 054 




EC USE 
TY CODE 



R24.R30.R36. 
R42.R48 ,R54, 
R60.R66R84. 
R90 



R25.R27R28 

R31.R33.R34 

R37.R39.R40 

R43.R45R46 

R49.R51R52 

R55.R57R58 

R6l.R63.R64 

R67.R69R70 

R85.R87.R88 

R91.R93.R94 

R23.R26.R29 

_ “5.: 



Res. comp, 1.8k ±5%, l/4w 
Res. comp, 5600 ±5%, l/4w 



147991 10 



Res, comp, 20k ±5%, l/4w 



Res, comp, 51k ±5%, l/4w 




Res, comp, 2.7k ±5%, l/4w 



170720 20 
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DESCRIPTION 


STOCK NO 


I 


REC 

1TY 


USE 

:ode 


A6 


LOGIC ASSEMBLY 
Figure 5-7 


331801 


REF 






Cl 


Cap, piste. O.OOlpf ±10%, 200V 


159582 


1 






C2, C3 


Cap, mica, 12 pf ±5% t 500V 


175224 


2 






C4, C47 


Cap, mica, 100 pf ±1%, 500V 


226126 


2 






C5 


Cap, Ta, 0.68jaf ±10%, 35V 


182790 


i 






C6 


Cap, piste, 3300 pf ±2%, 100V 


168344 


1 






C7, C8, C9, 
C29.C50 


Cap, mica, 56 pf ±5%, 500V 


148528 


5 






CIO 


Cap, mica, 270 pf ±5%, 500V 


148452 


1 






Cl 1 thru C25, 
C28, C34 
thru C40, 

C43 thru C46 


Cap, cer, 0.025f/f ±20%, 50V 


168435 


27 






C26.C42 


Cap, elect, 200#rf ±50/- 10%, 10V 


236935 


2 






C27 


Cap, cer, 2700 pf gmv, 600V 


106211 


1 






C30 


Cap, mica, 620 pf ±5%, 500V 


215244 


1 






C31.C49 


Cap, mica, 360 pf ±1%, 500V 


170407 


2 






C32 


Cap, mica, 220 pf ±5%, 500V 


170423 


1 






C33 


Cap, piste, O.lMf ±10%, 50V 


271866 


1 






C41 


Not used 










C48 


Cap, piste, 0.0075fif ±2%, 100V 


168369 


1 






CR3.CR4 


Diode, high-speed switch 


256339 


2 






CR5 thru CR9 


Diode, Si, 1 50 raA 


203323 


5 






Ql, Q3 thru 
Q15 


Xstr, Semicon, Si, NPN 


159855 


1 






Q2, Q16 


Xstr, unijunction, Si 


268110 


2 






R1 


Res, met flm, 523S2±1%, l/8w 


294835 


1 






R2, R13, R23 
R24, R27, 
R29.R31, 
R33.R41, 
R44, R46, 
RSO 


, Res, comp, lk ±5%, l/4w 


148023 


12 






R3 


Res, comp, 2.70 ±5%, l/4w 


246744 


1 






R4 


Res, comp, 1.5k ±5%, l/4w 


148031 


1 

.L 







2/75 
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DESCRIPTION 



R16.R37 
thru R40, 
R42, R60 

R17.R21, 
R25, R51 

R18, R36, 
R45.R47, 
R48, R49, 
R50 

R19, R20 

R22, R26, 
R28.R30, 
R32, R43 

R34, R52, 
R56 



Not used 

Res, met flm, II. 5k ±1%, I/8w 
Res, comp, 100k ±5%, l/4w 
Res, comp, 390k ±5%, l/4w 
Res, comp, 39012 ±5%, l/4w 
Res, comp, 1.3k ±5%, l/4w 
Res, met flm, 32.4k ±1%, l/8w 
Res, comp, 12k ±5%, l/4w 
Res, comp, 200J2 ±5%, l/4w 



Res, comp, 510S2 ±5%, l/4w 



Res, comp, 3.3k ±5%, l/4w 



Res, met flm, 6.98k ±1%, l/8w 
Res, comp, 5 112 ± 5 %, l/4w 



Res, met flm, 10k ±1%, l/8w 



267138 

148189 



193383 



147975 



234252 



182956 



193482 



218032 



148056 



261685 



221879 



168260 



I 



T1 thru T6 
U1,U2 




Not used 

Res, met flm 28k ±1%, l/8w 
Res, comp, 27k ±5%, 1 4w 
Res, comp, 5.1k ±5%, l/4w 
Xfmr, pulse 

IC, TTL, MSI, Eight-Input Multiplexer 

IC, TTL, Hex Inverter 

IC, TTL, Digital, Multiplexer 

IC, TTL, 4-Bit Up-Down Counters 

IC, TTL, Hex Inverter 

IC, TTL, J-K Flip-Flop 

IC, TTL, Dual Retriggerable Monostable Multivibrator 



291385 

148148 



193342 



299594 

326165 



293076 



288852 



293183 



296491 




5-22 



2/75 







4265A 



REF DESIG 



DESCRIPTION 



STOCK NO 




U13.U14 



IC, TTL, Dual 2-Wide 2-Input AND/OR Gate 

IC, TTL, J-K Flip-Flop, AND Inputs 

IC, TTL, Quad, 2-Input, Pos AND Gates 

IC, TTL, Quad, 2-Input Nand Gate 

IC, TTL, Dual Peripheral Positive 
Nand Driver 



293084 

293092 

292987 

292953 



329706 



U15.U18 



U20, U21, 
U22 



IC, TTL, Monostable Multivibrator 

1C, TTL, Retriggerable Monostable Multivibrator 

IC, TTL, 8-Bit Shift Register 



293050 



293134 



272138 



IC, TTL, MSI, Dual 4-Bit Latch 



293191 



Conn, female, 50 contact 



2/75 
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Figure 5-7. ISOLATED CONTROL LOGIC 
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4265A 



REF DESIG 


DESCRIPTION 


STOCK NO 

% 


I 


3 EC 
1TY 


USE 

;ode 


A6 

Cl 

C2,C3 

CR1 thru 
CR26 

J1 

Q1 thru 
Q28 

R1 

R2 

R3 

R4.R7, 
RIO, R13, 
R16.R19, 
R22.R25, 
R28, R31, 
R34, R37, 
R40. R43, 
R46, R49 
R52, R55, 
R58.R6L 
R64, R67. 
R70. R73. 
R76. R80, 
R85 

R5, R8, 
Rll, R14, 
R17, R20, 
R23, R26, 
R29, R32, 
R35. R38, 
R41, R44, 
R47, R50, 
R53. R56, 
R59, R62, 
R65, R68, 
R71, R74, 
R77, R81, 
R84 

R6, R9, 
Rli, R15, 
R18, R21, 
R24, R27, 
R30, R33, 
R36, R39, 
R42, R45, 
R48, R51, 
R54, R57, 
R60, R63, 
R66, R69, 
R72, R75, 
R78, R82 

R83 

U1 

U2 

U3 


DIRECT COUPLED CONTROL LOGIC (-04 OPTION) 
Figure 5-8 

Cap, piste, .01 uf ±2%, lOOv 
Cap, elect, 200 uf+50/-10%, lOv 
Diode, zener, S.6v 

Connector, female, 50 contact 
Tstr, silicon, NPN 

Res, met flm, 32.4k ±1%, l/8w 
Res, comp, lk ±5%, l/4w 
Res, comp, 390J2 ±S%, l/4w 

Res, comp, 3.3k ±5%, l/4w 

Res, comp, 1 .5k ±5%, l/4w 

Res, comp, 470J2 ±5%, l/4w 

Res, comp, 2.7£2 ±5%, l/4w 
1C, TTL, Quad 2-lnput NAND Gate 
1C, TTL, Hex Inverter 

1C, TTL, Retriggerable Monostable Multivibrator 


302281 

168385 

236935 

277236 

267252 

159855 

182956 

148023 

147975 

148056 

148031 

147983 

246744 

292953 

292979 

293134 


REF 

1 

'2 

26 

l 

28 

l 

1 

1 

27 

27 

26 

l 

l 

l 

l 


2 

. 





2flS 
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Figure 5-8. NON ISOLATED LOGIC PCB ASSEMBLY {-04 DIRECT COUPLED CONTROL OPTION) 
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REF DESIG 



DESCRIPTION 



STOCK NO 



A7 

CR1 thru 
CR27 

R1 thru R27 
U1 thru U5 



DISPLAY BCD PCB ASSEMBLY 
Figure 5-8 

Diode, light emitting 

Res, comp, 27012 ±5%, l/4w 
1C, TTL, Hex Inverter 



302257 

309617 

160804 

292979 
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Figure 5-9. BINARY DISPLAY PCB ASSEMBLY (-02 FRONT PANEL DISPLAY OPTION) 
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Figure 5-10. NO DISPLAY PCB ASSEMBLY 1-05 OPTION) 
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4265A 



REF DESIG 



DESCRIPTION 



STOCK NO 




ci.c: 

ci: 



C4.C5 



C8.C9, 
C13 thru 
C16 

C10.CU 



CR1.CR2 

CR3.CR5, 

CR10.CRU 



CURRENT LIMIT PCB ASSEMBLY (-06 Option) 
Figure 5-11 

Cap, piste, 0. 1 uf ±10%, 25 Ov 

Cap, mica, 10 pf±lO%, 500v 
Cap, piste, 0.033 uf ±10%, lOOv 
Cap, mica, 4 pf ±5%, 500v 
Cap, mica, 27 pf±5%, 500v 
Cap, cer. 0.0012 uf ±10%, 500v 



Cap, mica, 33 pf ±57c, 500v 
Cap, piste, 0.022 uf ±10%?, 250v 
Diode, zener, 16v 
Diode, zener, 3.9v 



302331 



175216 



106062 

190397 

177998 

106732 



160317 

234484 



113332 



CR4, CR8 
CR6.CR9 



Ql , Q2, Q5 
Q8, Q1 1 , 
Q14, Ql 6, 
Q19, Q20 

Q3.Q7. 
QIO, Q13, 
Q15, Q21 , 
Q23 

Q4,Q6, 
Q9, Ql 2, 
Q26 



Diode, zener, 8v 
Diode, zener, 36v 
Diode, zener, 6.3v, 7,5 mA 
Tstr, silicon, NPN 



Tstr, silicon, PNP 



Tstr, J-FET, N-channel 



Tstr, semicon, silicon, PNP, dual 



Q24, Q27, 
Q28 



Tstr, silicon, PNP 
Tstr, silicon, PNP 
Tstr, silicon, NPN 



Tstr, silicon, NPN, dual 



2466 1 1 



186163 

172148 

218396 



195974 



261578 



242016 



276899 

284448 



220087 
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Figure 5-11. CURRENT LIMIT PCB ASSEMBLY (-06 OPTION) 
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4265A 



REF DESIG 



DESCRIPTION 



STOCK NO 



EC USE 
TY CODE 



R2.R58 



R7.R56, 

R57 



Res, comp, 24k ±5%, lw 
Res, comp. 4.7k ±10%, 2w 
Res, met flm, 64912 ±1%, l/8w 
Res, met (1m. 7SOf2 ±1%, l/8w 
Res, var, cermet, 500f2 ±10%, lw 
Res, met flm, 15J2 ±1%, l/8w 
Res, comp, 1.8k ±10%, 2w 

Res, comp, 47k ±5%, l/4w 
Res, comp, 10k ±5%, l/4w 



275644 

245308 

309955 



312801 



291120 

296434 



185983 



148163 

148106 



RIO, R12, 
R16.R19, 
R22 

R1 1, R13. 
R17, R21 , 
R23, R33 

R14.R18, 
R20. R32, 
R50 

R15.R54 
R24, R25 
R26, R35 



R28, R34 
R29, R53 
R30.R52 



R36, R49 
R37, R48 
R38.R46 
R39, R47 
R39, R47 
R40, R45 



Res, comp, 24k ±5%, l/4w 



Res, comp, I2k±5%, l/4w 



Res, comp, 27k ±5%, l/4w 



Res, met flm, 6.19k ±1%, l/8w 
Res, met flm, 10k ±1%, l/8w 
Res, comp, 5.1M ±5%, l/4w 
Res, comp, 5.1k ±5%, l/4w 
Res, comp, 10M±5%, l/4w 
Res, var, cermet, 20k ±10%, l/2w 
Res, met flm, 24.9k ±1%, l/8w 
Res, met flm, 2.74k ±1%, l/8w 
Res, comp, 24K ±5%, l/2w 
Res, comp, 36k ±5%, l/4w 
Res, comp, 39k ±5%, l/4w 
Res, comp, 22k ±5%, l/4w 
Res, comp, 33k ±5%, l/2w 
Res, comp, 12012 ±5%, l/4w 



193425 5 



159731 



148148 



283911 

168260 

296467 

193342 

194944 

291609 

291369 

293761 

108654 

221929 

188466 

148130 



108761 



170712 
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REF DESIG 



R41. R44, 
R59 

R42, R43 



R60, R61, 
R62 

U1.U2 



DESCRIPTION 



Res, comp, 1.2k ±5%, l/4w 
Res, comp, 100J2±5%, l/4w 
Res, ww, 112 ±1 7c, 2w 
Res, met flm, 1 2.4k i 1 %, l/8w 
Res, comp, 5612 ±5%, l/4w 

1C, DTL, Hex Inverter 



STOCK NO 



190371 

147926 



229534 



261644 



147900 



268367 




EC USE 
TY CODE 



U3.U4 



1C, Operational amplifier 
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REF DESIG 


DESCRIPTION 


STOCK NO 


A9 


POWER AMPL. PCB ASSEMBLY 
Figure 5-12 


302315 


C1.C4 


Cap, mica, 330 pf ±1%, 500v 


226142 


C2,C3 


Cap, mica, 33 pf ±5%, 5DGv 


160317 


C5.C9. 

C10.C16, 

C22 


Cap, mica, 100 pf ±5%, 500v 


148494 


C6 


Cap, mica, 68 pf ±5%, 500v 


148510 


C7, C 15 


Cap, elect, 10 uf +50/— 10%, 150v 


106351 


C8 


Cap, elect, 125 uf +50/-10% ,16v 


186296 


C11.C13, 

C21 


Cap, piste, 0.47 uf ±10%, 250v 


184366 


C 1 2, C 14 
C17.C18, 
C19.C20 


Not used 




C23 


Cap, mica, 150 pf ±5%, 500v 


148478 


C24.C25 


Cap, piste, 0.022 uf ±10%, 250v 


234484 


C26.C27 


Cap, cer, 0.01 uf±20%, 100v 


149153 


C28.C29 


Cap, mica, 10 pf±10%, 500v 


175216 


CR1 thru 

CR10.CR12, 

CR13.CR19 

thru CR22, 

CR31.CR32, 

CR3S thru 

CR37 


Diode, silicon, 150 mA 


203323 


CR11.CR17 


Not used 




CR14.CR16, 
CR24,CR25 , 
CR27 thru 
CR30.CR33, 
CR34.CR38, 
CR39 


Diode, silicon, l amp, 600 piv 


112383 


CR18 


Diode, zener, 36v 


237354 


CR23.CR26 


Diode, zener, 36v 


186163 


PI thru P8 


Connector, receptacle 


267633 


Q1 




Tstr, silicon, PNP 


266619 



EC USE 
TY CODE 
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REF DESIG 


DESCRIPTION 


STOCK N 


Q2.Q3, 

Q4.Q8, 

Q11.Q13, 

Q18.Q20 

thru Q26, 

Q29.Q38 


Tstr, silicon, NPN 


218511 


Q5.Q6, 

Q7.Q9, 

Q10.Q12, 

Q14.Q17, 

Q30.Q36 


Tstr, silicon PNP 


284448 


Q15.Q27, 

Q28.Q35 


Tstr, silicon, PNP 


195974 


Q16, Q19, 
Q34, Q39, 
Q40 


Tstr, silicon, NPN 


218396 


Q31 


Tstr, silicon, NPN 


190710 


Q32.Q33, 

Q41.Q42 


Tstr, silicon, NPN, power, (on heat sink) 


313213 


Q37 


Tstr, silicon, PNP, power 


309302 


Rl, R2, R9, 
RIO, R23 


Res, comp, 2k ±5%, l/4w 


202879 


R3, R8, 
R69.R73 


Res, comp, 20k ±5%, l/4w 


221614 


R4, R6 


Res, comp, 62k ±5%, l/4w 


220053 


R5, R7 


Res, comp, 270tt±5%, l/4w 


160804 


Rl 1 


Res, met flm, 1.21k ±1%, l/8w 


229146 


Rl 2, R26, 
R65, R67 


Res, comp, lk ±5%, l/4w 


148023 


R13, R31 , 
R40 


Res, comp, 10012 ± 5 %, l/4w 


147926 


R14, R18 


Res, comp, 240k ±5%, l/4w 


218016 


R15.R19, 

R63 


Res, comp, 330k ±5%, i/4w 


192948 


R16, R17 


Res, comp, 6.2k ±5%, l/4w 


221911 


R20, R22 


Res, comp, 10k ±5%, l/4w 


148106 


R21 


Res, met flm, 10k ±1%, l/8w 


168260 


R24 


Res, met flm, 6.04k ±1%, l/8w 


285189 


R25 


Res, met flm, 30. Ik ±1%, l/8w 


168286 


R27 


Res, comp, l.8k±5%, lw 


180331 
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Figure 5-12. POWER AMPLIFIER PCB ASSEMBLY (Sheet 1 of 2) 
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Figure 5-12. POWER AMPLIFIER PCB ASSEMBLY (Sheet 2 of 2) 
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REF DESIG 



R28, R29 
R30 

R32, R55 

R33, R54 

R34, R52 

R3S, R59 

R36, R50, 
R60, R61, 
R68, R70, 
R71, R72 

R37, R53 

R38, R39, 
R56.R57 

R41.R46 

R42, R45 

R43, R44, 
R47, R48 

R49 

R51 

RS8 

R62 

R64, R66 



DESCRIPTION 


STOCK NO 


Res, comp, 180ft ±5%,l/4w 


147942 


Res r coinp, 1 3k ±.5%, lw 


309641 


Res, met flm, 549ft ±.19c, l/8w 


289272 


Res, met flm, 100ft ±1%, l/8w 


168195 


Res, met flm, 32.4k ±1%, l/8w 


182956 


Res, comp, I5k±5%, l/4w 


148114 


Res, comp, 100k ±5%, l/4w 


148189 



Res, comp, 68£2 ±5%, l/4w 
Res, comp, 1£2±5%, l/2w 

Res, comp, 4.7k ±10%, lw 
Res, comp, 3612 ±5%, l/4w 
Res, comp, 1.1£2±5%, l/4w 

Res, comp, 51 £2 ±5%, l/2w 
Res, var, cermet 100£2±10%, lw 
Res, comp, 3.3k ±5%, 2w 
Res, met flm, 40.2k ±1%, l/8w 
Res, comp, 1M±5%, l/4w 
Connector, receptacle 



147918 

218693 

109587 

312843 

163717 

144717 

285130 

218859 

235333 

182204 

267617 
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REF DESIG 



CRl thru 
CR4 

Rl, R2 



DESCRIPTION 



CONNECTOR PCB ASSEMBLY 



Diode, silicon, i amp, 600 piv 



Res, comp, 15k±10%,2w 



STOCK NO 










4265A 



MANUFACTURERS' CROSS REFERENCE LIST 



fluke stock no. 


MFR. 


MFR. PART NO. 


FLUKE STOCK NO. 


MFR. | 



MFR. PART NO. 



A4200 


89536 


104646 


05820 


1055b9 


71590 


105684 


56289 


105692 

106062 

106229 


71590 

56289 

56289 


106351 


56289 


106674 

106732 

108654 

108761 

109181 

109587 

110080 

111815 

112383 


56289 

71590 

01121 

01121 

71400 

01121 

01121 

01686 

05277 


113316 


07910 


113332 


07910 


115113 


95146 


144717 


01121 


147868 


01121 


147900 


01121 


147918 


01121 


147926 


01121 


147942 


01121 


147975 


01121 


147983 


01121 


147991 


01121 


148007 


01121 


148015 


01121 


148023 


01121 


148031 


01121 


148056 


01121 


148064 


01121 


148072 


01121 



A4200 

NF207 

PA140-139CB 

41C92 

2DDH60N501K. 

33392 

30D206G05CC4 

30D397F150DD4 

C023B102G332M 
CF-122 
EB2425 
EB3325 
TYPE MDX 
GB4721 
HB 1531 
TYPE R1250 
IN4822 

IN748 

1N966A 

MST215N 

EB5105 

CB1005 

CB560S 

CB6805 

CB 1 0 IS 

CB1825 

CB3915 

CB4715 

CB5615 

CB6815 

CB8215 

CB1025 

CB152S 

CB3325 

CB3925 

CB4725 



148106 


01121 


CB1035 


1481 14 


01121 


CB1535 


148122 


01121 


CB1835 


148130 


01121 


CB2235 


148148 


01121 


CB2735 


148163 


01121 


CB4735 


148189 


01121 


CB1045 


148387 


14655 


CD19F10IJ 


148437 


14655 


CD15F391J 


148445 


14655 


CD15F151J 


148452 


14655 


CD15F271J 


148478 


14655 


CD15F330J 


148494 


14655 


CD15F101J 


148502 


14655 


CD15F820J 


148510 


14655 


CD15F680J 


148528 


14655 


CD15F560J 


148551 


14655 


CDI5E220J 


148577 


14655 


CD15C050K 


148924 


72982 


5855-Y50-503Z 



149153 

149161 

150359 

151274 

155192 

159731 

159855 

160317 

160804 

160812 

160846 

161919 

161992 



56289 C023B101F103M 

56289 55C23A1 

95303 2N3053 

91637 TYPE MFF1/2 

91637 TYPE MFFl/2 

01121 CB1235 

07910 CS23030 

14655 CD15E330J 

01121 CB2715 

01121 CB2705 

75915 342004 

56289 196D 105X0035 

73445 C280AE/A100K 
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MANUFACTURERS' CROSS REFERENCE LIST 


FLUKE STOCK NO. | 


MFR. 


MFR. PART NO. 


FLUKE STOCK NO. 


MFR. 


MFR. PART NO. 


163717 


01121 


EB11G5 


190371 


01121 


CB1225 


168195 


91637 


TYPE MFF1/8 


190397 


14655 


CD15C040K 


168260 


91637 


TYPEMFF1/8 


190S20 


01121 


EB1071 


168286 


91637 


TYPEMFF1/8 


190710 


04713 


2N3739 


168385 


84171 


PE103G 


192518 


14655 


CD19F330G 


168435 


56289 


C128B101H253M 


192948 


01121 


CB3355 


168716 


07263 


SI 9254 


193276 


91637 


TYPE MFF1/2 


168823 


25403 


C426ARF50 








169847 


01121 


EB2205 


193334 


01121 


CB5 135 


170423 


14655 


CD15F221J 


193342 


01121 


CB5I52 


170712 


01121 


CB 1215 


193359 


01121 


CB47G5 


170720 


01121 


CB2725 


193425 


01121 


CB2435 


172148 


03877 


IN3496 


193482 


01121 


CB2015 


175042 


01121 


CB1825 


193995 


91637 


TYPEMFF1/2 


175216 


01121 


CD15C100K 


194944 


01121 


CB1065 


175224 


14655 


CD15E120J 


195974 


04713 


2N3906 


176644 


14655 


CD19F360G 


202879 


01121 


CB2025 


177980 


14655 


CD15F431J 


203323 


03508 


DHD1105 


177998 


14655 


CD15E270J 








180331 


01121 


GB1825 


20385 1 


01121 


CB91 15 


180406 


07910 


IN758 


203869 


01121 


CB4315 


180455 


07910 


IN749A 


218016 


01121 


CB2445 


182204 


01121 


CB1055 


218032 


01121 


CBS l IS 


182790 


56289 


150D684X9035A2 


218396 


04713 


2N3904 


182956 


91637 


TYPE MFF1/8 


218511 


95303 


60994 


182980 


91637 


TYPEMFF1/8 


218693 


01121 


EB10G5 


184366 


73445 


C280AE/A470K 


218859 


01121 


HB3325 


185629 


91637 


TYPEMFF1/8 


220053 


01121 


CB6235 


185850 


73445 


C437ARH250 


220087 


GE 


12E1516 


185983 


01121 


HB1821 


221614 


01121 


CB2035 


186163 


07910 


i IN974B 


221861 


01121 


CBU05 


186296 


73445 


C426ARE125 


221911 


01121 


CB6225 


188466 




01121 


CB3935 


221929 


01121 


CB363S 



541 
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MANUFACTURERS' CROSS REFERENCE LIST 



FLUKE STOCK NO. 



::3i7: 

:259g' 7 

::6i4: 

2261 5^ 

229146 

229252 

229534 

234252 

234278 

234484 

234997 

235325 

235333 

235366 

236752 

236802 

236885 

236935 

237008 

237354 

240937 

240945 

242016 

245308 

245373 

246 1 73 
246611 
246744 

247775 

254359 

256339 

256487 

260349 

260356 



MFR. PART NO. 



FLUKE STOCK NO. 



MFR. PART NO. 



56289 


36D212F150BC: 


89536 


225961 


$9536 


235987 


14655 


CD15F33 IF 


14655 


CD19F68 1F500 


91637 


TYPE MFFl/8 


91637 

91637 

01121 

83389 


TYPE MFF1/2 
TYPE RS-2C 
CB1325 
XW1649 


73445 

91637 

91637 


C280AE/A22K 
TYPE MFF 1/8 
TYPE MFFl/8 


91637 


TYPE MFFl/8 


91637 


TYPE MFFl/8 


91637 


TYPE MFFl/8 


91637 


TYPE MFFl/8 


13511 


225-21821-105 


73445 


C426ARD200 


14655 


CD19F221J 


04713 


IN3033 


S9536 


240937 


89536 


240945 


07263 


SE4901 


01121 


HB4721 


91637 


TYPE MFFl/8 


89536 

07910 

01121 


246173 

TYPE 1N961B 
CB27G5 


91637 


TYPE MFF1/2 


89536 


254359 


28480 


5082-2900 


89536 


256487 


91637 


TYPE MFFl/8 


91637 


TYPE MFFl/8 



360554 


07910 


CD55I05 


261578 


15818 


U2366E 


261610 


91637 


TYPE MFFl/8 


261628 


91637 


TYPE MFF 1/8 


261644 


91637 


TYPE MFFl/8 


261685 


91637 


TYPE MFFl/8 


261701 


91637 


TYPE MFFl/8 


262105 


91637 


TYPE MFF1/2 


266056 


02660 


57-30500 


266197 


01121 


CB1625 


266619 


07263 


2N4888 


267252 


02660 


5740500 


267617 


00779 


85S63-5 


267633 


00779 


86144-1 


268110 


03508 


2N6027 


268367 


04713 


MC836P 


269076 


95303 


2N4037 


269084 


07910 


CS2484 


271502 


12040 


LM301A 


271866 


06001 


75F2R5A104 


271924 


07910 


CFE13041 


272096 


91637 


TYPE MFFl/8 


272138 


12040 


DM8570 


272716 


24796 


R40-E030-1 


275644 


01121 


GB2435 


276527 


23880 


TSA-2900-14W 


276899 


95303 


2N5415 


277137 


91637 


TYPE MFFl/8 


277202 


14655 


CD15E430F 


277236 


07910 


1N752A 


283713 


71285 


422-13-11-013 


283911 


91637 


TYPE MFFl/8 


284166 


82839 


EAC301 
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MANUFACTURERS' CROSS REFERENCE LIST 


FLUKE STOCK NO. 


MFR. 


MFR. PART NO. 


FLUKE STOCK NO. 


MFR. 


MFR. PART NO. 


:mp4 


7Q903 


KHS-^041 


291674 


89536 


291674 








291682 


89536 


291682 


>4448 


45505 


2N5416 


292524 


89536 


292524 


2S4604 


02660 


225-22521-110 


292581 


89536 


292581 


285106 


07410 


CRE3021 


292870 


89536 


292870 


285 1 14 


71450 


360S-200B 


292953 


01295 


SN7400N 


285 1 22 


71450 


360S-500A 


292979 


01295 


SN7404N 


285 130 


71450 


360S-101A 


292995 


01295 


SN7410N 


285 148 


71450 


360S-201 A 


293050 


01295 


SN74121N 








293068 


01295 


SN74H00N 


>5189 


91637 


TYPE MFF1/8 


293076 


01295 


SN74H04N 


285247 


02660 


225-21821-103MOD 293084 


01295 


SN74H51N 


288308 


71450 


360S-I04A 


293092 


01295 


SN74H102N 








293134 


07263 


U6A960159X 


288324 


15818 


U1994E 


293183 


01295 


SN7472N 


288381 


95303 


40372 


293191 


04713 


MC8308P 


2884S0 


91637 


TYPE MFF1/8 


293209 


07263 


U6B930959X 


288845 


01295 


SN7402N 


293761 


91637 


TYPE MFFl/8 


2S92"’2 


91637 


TYPE MFF 1/8 


295212 


71785 


TYPE 140Y 


289744 


73445 


C280CF/A100K. 


296095 


89536 


296095 








296111 


89536 


296111 


289' 7 69 


89536 


289769 


296335 


91637 


Type MFFl/8 


1 J 

& 

-J 

-J 


89536 


289777 


296343 


91637 


Type MFFl/8 








296376 


91637 


TYPE MFF1/2 


28^827 


89536 


289827 


296384 


91637 


TYPE MFF1/2 


290106 


91637 


TYPE MFF1/8 


296434 


91637 


TYPE MFFl/8 


2001 14 


91637 


TYPE MFF1/8 


296467 


01121 


CBS 175 


200122 


91637 


TYPE MFF1/8 


296491 


01295 


SN7472N 


291054 


91637 


TYPE MFFl/8 


296509 


09423 


FBI 00 








298307 


89536 


298307 


291062 


91637 


TYPE MFF1/8 


299594 


89536 


299594 


291070 


91637 


TYPE MFFl/8 


299602 


89536 


299602 


291088 


91637 


TYPE MFF 1/8 


301846 


89536 


301846 






302034 


89536 


302034 


291120 


71450 


360S-501 A 


302042 


89536 


302042 


291369 


91637 


TYPE MFFl/8 


302232 


89536 


302232 


291609 


71450 


360S-203A 


302273 


89536 


302273 


291633 


91637 


TYPE MFFl/8 


302281 


89536 


302281 
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MANUFACTURERS' CROSS REFERENCE LIST 



MFR. PART NO. 



302307 


89536 


302307 


302315 


89536 


302315 


302331 


89536 


302331 


302349 


89536 


302349 


302356 


89536 


302356 


302521 

302539 

302547 


89536 

89536 

89536 


302521 

302539 

302547 


304410 


89536 


304410 


304485 


89536 


304485 


304808 


89536 


304808 


306142 


05397 


3N173 


306373 


89536 


306373 


306381 


89536 


306381 


306399 


89536 


306399 


307017 


02660 


57-30500-3 


308072 


89536 


308072 


308122 


89536 


308122 


309245 


99392 


61C15AS83 


309302 

309617 

309641 


04713 

71318 

01121 


2N5345 

FLVI02 

GB1325 


309955 


91637 


TYPEMFF1/8 


312330 


89536 


312330 


312348 


89536 


312348 


312801 


91637 


TYPEMFF1/8 


312843 


01121 


CB3615 


313213 


95303 


2N5240 


321224 


34333 


SG8178T 


325068 


89536 


325068 



FLUKE STOCK NO. 



MFR. PART NO. 
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4200 SERIES 
OPTION -09 



Option -09 

Multi -Strobe Isolated Logic 



6-1. INTRODUCTION 

6-2. The 4200-09 Multi-Strobe Isolated Logic permits 

any of the Fluke 4200 Series Programmable Voltage 
Sources (hereafter referred to as the 4200) to be remotely 
controlled by a large variety of program sources such as a 
computer, a system coupler, as well as a Fluke Automatic 
Test Equipment System. The 4200-09 consists of a pair of 
printed circuit boards mounted as one assembly and 
connected together by means of a ribbon-type cable. The 
entire assembly mounts within the 4200 and is accessed 
through an opening in the rear panel and a 50-pin connector. 
Up to eight 4200 series power sources equipped with the 
-09 option (4200-09) may be connected to and addressed 
by a single program source. 

6-3. Programming the 4200 series voltage sources re- 
quires that the program source provide certain information 
to the 4200-09. Such program information required to 
generate specific output voltages, includes: 

a. Output voltagp magnitude. 

b. Output voltage range. 

c. Output voltage polarity. 

d. Current limit magnitude. 

e. Strobe pulse (s). 

f. Voltage source mainframe address. 

g. Operate/Standby signal. 

CAUTION! 

The Model A4200 MCU is NOT compatible 
with the -09 option. 



6-4. In addition to providing signals to the voltage 
source, the program source should also have the capability to 
receive status information from the voltage source. By 
means of unique voltage source mainframe addresses, the 
program source can determine the status of any particular 
voltage source in the system. (Refer to Status Checking for 
details.) 

6-5. CONNECTION TO PROGRAM SOURCE 



6-6. Connection of the program source to the 4200 is 
made by means of an interconnecting cable and a 50-pin 
connector on the rear panel of the 4200. (Refer to 
Figure 6-1.) The mating connector used on the inter- 
connecting cable is an Amphenol Blue Ribbon 57-30500, 
Fluke stock number 266056. Up to eight 4200's may be 
connected to a single program source as shown in Figure 
6-2. The first 4200 connects to the program source inter- 
face, the second 4200 connects to the first, the third to 
the second, etc. The cable assemblies used to connect the 
4200's are Fluke Stock Number 

6-7, INPUT/OUTPUT SIGNALS 

6-8. Details of the interface siganls between the 4200-09 
and the program source are listed in the following 
Tables 6-1 and 6-2. Table 6-2 describes those interface 
signals between the 4200-09 and a program source interface 
which communicates in binary format. (Positive- true logic 
employs +5 volts for a logic 1 and zero volts for a logic 0.) 
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4200 SERIES 
OPTION -09 



NOTE! 



Not all the signals listed in Tables 6-1 and 6-2 
apply to all 4200 series voltage sources. For 
specific programming requirements, refer to the 
Programming Information given in Section 2 of 
the technical manual for the particular model 
voltage source. 

NOTE! 

The following paragraphs provide jumpering 
instructions for the 4200-09. Table 6-3 provides 
abbreviated jumpering instructions with refer- 
ence to the appropriate text. 




Figure 6-1. 4200-09 CONNECTORS 



6-2 



CABLE ASSEMBLY 




A TOTAL OF EIGHT UNITS 



Figure 6-2. MULTIPLE 4200 CONNECTIONS 

6-9. DATA WORD/CONTROL WORD 
LENGTHS 

6-10. BCD - Type Voltage Sources 

6-11. Program data for BCD- type 4200 voltage sources 
consists of a 16-bit or a 18-bit data word, and if necessary a 
control word (up to eight bits in length). Figure 6-3 shows 
a typical 16-bit data word and an eight-bit control word 
used to program a BCD-type voltage source. By keeping the 
fonr BCD digits of output magnitude data separate from 
the range, polarity and current limit functions, output 
voltage can be changed without affecting functions estab- 
lished by a previous control word. To obtain a 16-bit data 
word and an eight-bit control word, jumper pad T to pad U. 

NOTE! 

The first bit of the control word may be either 
the polarity bit or the standby /operate bit. 

Refer to paragraph 6-22. 






4200 SERIES 
OPTION -09 

Table 6*1. INPUT/OUTPUT SIGNALS, BCD PROGRAM SOURCE (Sheet 1 of 2) 



PIN NUMBER 


eirMAI MAMC 


DESCRIPTION 


50 ■ PIN 
CONN. 


56 -PIN 
CONN. 




43, 44,19, 
& 42 


44, 43, 
42 & 41 


Voltage output 
magnitude - MSD 


Four BCD lines to program the most-significant digit of 
the output voltage. (Refer also to the schematic diagram 
for pin number assignments.) 


38, 8, 

25 & 24 


40, 39, 
38 & 37 


Voltage output 
magnitude — 2SD 


Four BCD lines to program the second most-significant 
digit of the output voltage. 


39, 40, 
11 & 10 


36, 35 
34 &33 


Voltage output 
magnitude — 3SD 


Four BCD lines to program the third most-significant digit 
of the output voltage. 


13, 15, 
12 8t 14 


32, 31, 
30 & 29 


Voltage output 
magnitude — LSD 


Four BCD lines to program the least significant digit of the 
output voltage. 


26 


53 


Polarity (Sign) 


Single line to program output polarity. Either polarity 
can be programmed by either logic level as selected by 
jumpers at PCB pads, W, X, and Y. 


1 


27 


Output Magnitude 
Range 


Single line to program output magnitude range on those 
voltage sources requiring range selection. (Logic 1 — high 
range. Logic 0 = low range) 


31 


55 


External Reference 


Single line to program external reference mode on those 
voltage sources equipped with the external reference option. 
(Logic 1 = ext. reference, Logic 0 = int. reference.) 


2 


28 


Current Limit 
range 


Single line to program range of current output limiting 
on those voltage sources equipped current limit selection. 
(Logic 1 =* 1 amp range, logic 0 = 100 mA range) 


37, 35, 
5 & 3 


4, 3, 

2 & 1 


Current Limit 
Magnitude 


Four lines to select the current limit value, expressed as a 
percentage of the programmed range. Up to 120% can be 
programmed. Any attempt to program 0% results in 10%. 
(Refer also to the schematic diagram for pin number 
assignments.) 


17 


45 


Standby/operate 
(address zero) 


Single line used to select the standby or operate mode of 
the voltage source. Either mode can be programmed by 
either logic level as selected by jumpers at PCB pads 18 and 
19. 


23, 22, 

34, 7, 6 
&4 

i 


46 thru 52 


Standby /operate 
(addresses one 
through seven) 


Seven lines (through connections) used to select the standby 
or operate mode of up to seven succeeding voltage sources. 
(Refer to schematic diagram for pin number assignments.) 
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4200 SERIES 
OPTION -09 

Table 6-1. INPUT/OUTPUT SIGNALS, BCD PROGRAM SOURCE (Sheet 2 of 2) 



PIN NUMBER 


SIGNAL NAME 


DESCRIPTION 


50 - PIN 
CONN. 


56 • PIN 
CONN. 




20 


12 


Instrument main- 
frame (address 
zero) 


Single line used to address the voltage source in order to per- 
form any programming function. The addressing signal 
must be present in order for any strobe signal to be 
recognized by the 4200-09 logic. Addressing may be by 
either logic level as selected by jumpers at PCB pads 8, 
9, and 10. Refer also to Addressing Multiple Mainframes. 


21 & 

45 thru 50 


5 thru 1 1 


Instrument mainframe 
addresses one through 
seven. 


Seven lines (through connections) used to address up to 
seven succeeding voltage sources. 


18 


13 


Control word 
strobe 


Single line which accepts a 500 ns, or longer, pulse to 
load the control word portion of the program data into 
the 4200-09 assembly. (Refer also to Dual -Strobe Opera- 
tion) Either logic level may be used as selected by 
jumpers on PCB pads, 5, 6 and 7. 


36 


14 


Data word strobe 


Single line which accepts a 500 ns, or longer, oulse to load 
the data word portion of the program data into the 4200- 
09 assembly. (Refer also to Dual-Strobe Operation) 
Either logic level may be used as selected by jumpers on 
PCB pads 22, 23 and 24. 


9 


12 


Poll status 


Single line used to poll status (Vcc failure and current limit 
mode). A logic 0 causes the generation of Vcc and cur- 
rent limit status of their respective outputs. 


29 


22 


Polled current 
limit flag 


Single line which generates a logic 0 when the polled 
4200 is in the current limit mode. 


28 


21 


Polled power-off 
flag 


Single line which generates a logic 0 when the Vcc supply 
of the polled 4200 fails (power off). 




23 


Abnormal status 


Single line which generates a logic 0 whenever the 4200 
goes to the current limit mode or the Vcc supply fails 
(power off). This status lines does not need to be polled. 


30 


27 


Vcc 


Single line which provides Vcc to the status logic on the 
4200-09. (This is necessary in order to obtain polled 
power-off status when power is off.) Current requirement 
is two milliamperes per power source. 


16 


25 


Ready Flag 


Single line which provides a logic 0 when any 4200-09 
is not ready to receive a strobe signal. This signal is present 
while the 4200 is changing output voltage as result of a 
previous strobe signal. 
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OPTION -09 



Table 6-2. INPUT/OUTPUT SIGNALS, BINARY PROGRAM SOURCE {Sheet 1 of 2) 



PIN NUMBER 


eirMAi mahjiE 


DESCRIPTION 


50-PIN 

CONN, 


56-PIN 

CONN. 


OHjNML INMIVIC 


42, 19, 44, 

43, 24, 25, 
0,38,10, 11, 
40, 39, 14 & 
12 




Voltage output 
magnitude 


Fourteen lines used to program the output voltage with a 
binary word. The least significant bit (pins 12 and 0) is 
2°; the most significant bit (pins 42 and P) is 2 13 . 


13 


32 


Strobe control 


Single line used to steer the control strobe signal to transfer 
either the control word portion of the program data or the 
data portion of the program data. (Refer also to Single 
Strobe Operation) Either logic level may be used to strobe 
either portion of the program data, as selected by jumpers 
on PCB pads 2, 3 and 4. 


26 


53 


Polarity (Sign) 


Single line to program output polarity. Either polarity can 
be programmed by either logic level as selected by jumpers 
on PCB pads W, X and Y. 


1 


27 


Output magnitude 
range 


Single line to program output magnitude range on those 
voltage sources requiring range selection. (Logic 1 = high 
range, Logic 0 = low range) 


31 


55 


External reference 


Single line to program external reference mode on those 
voltage sources equipped with the external reference option. 
(Logic 1 = ext reference, Logic 0 = int reference.) 


2 


28 


Current limit 
range 


Single line to program range of current output limiting on 
those voltage sources equipped current limit selection, 
(Logic 1 = 1 amp range, Logic 0 = 100 mA range.) 


37, 35, 5 
& 3 


4, 3,2 
& 1 


Current limit 
magnitude 


Four lines to select the current limit value, expressed as a 
percentage of the programmed range. Up to 1 20% can be 
programmed. Any attempt to program 0% results in 10%. 


17 


45 


Standby/operate 
(address zero) 


Single line used to select the standby or operate mode of 
the voltage source. Either mode can be programmed by 
either logic level as selected by jumpers at PCB pads 16 and 
19. 


23, 22, 
34 


46 thru 52 


Standby/operate 
(addresses one 
through seven) 


Seven lines (through connections) used at select the stand- 
by or operate mode of up to seven succeeding voltage 
sources. 


20 


12 


Instrument mainframe 
(address zero) 


Single line used to address the voltage source in order to 
perform any programming function. The addressing signal 
must be present in order for any strobe signal to be 
recognized by the 4200-09 logic. Addressing may be by 
either logic level as selected by jumpers at PCB pads 0, 9 
and 10. Refer also to Addressing Multiple Mainframes. 
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Table 6-2. INPUT/OUTPUT SIGNALS, BINARY PROGRAM SOURCE (Sheet 2 of 2) 



PIN NUMBER 



50 - PIN 
CONN. 



21 & 5 thru 11 

45 thru 50 




SIGNAL NAME 



Instrument mainframe 
addresses one thru 




Seven lines (through connections) used to address up to 
seven succeeding voltage sources. 



Control Word Strobe 



Data word strobe 



Poll status 



Single line which accepts a 500 ns, or longer, pulse to 
load the control word portion of the program data into 
the 4200-09 assembly* In a single-strobe system, also loads 
the data word portion of the program data when the Strobe 
Control level is in the opposite state. (Refer also to Single- 
Strobe and Dual-Strobe operation) Either logic level may 
be used, as selected by jumpers at PCB pads 5, 6 and 7. 

Single line which accepts a 500ns, or longer, pulse to initiate 
the transfer of the data word portion of the program data. 
(Refer also to Multi-Strobe Operation) Either logic level 
may be used as selected by jumpers on PCB pads 22, 23 and 
24. 

Single line used to poll status (Vcc failure and current limit 
mode). A logic 0 causes the generation of Vcc and current 
limit status at their respective outputs. 



Polled current 
limit flag 



Single line which generates a logic 0 when the polled 4200 
is in the current limit mode. 



Polled power- 
off flag 

Abnormal status 



Single line which generates a logic 0 when the Vcc supply 
of the polled 4200 fails (power off). 

Single line which generates a logic 0 whenever the 4200 
goes to the current limit mode or the Vcc supply fails 
(power off). This status line does not need to be polled. 



Ready flag 



Single line which provides Vcc to the status logic on the 
4200-09. (This is necessary in order to obtain polled 
power-off status when power is off.) 

Single line which provides a logic 0 when the 4200-09 is not 
ready to receive any strobe signals. This signal is present 
while the 4200 is changing output voltage as a result of a 
previous strobe signal. 
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TABLE 6-3. 4200-09 JUMPER REQUI REMENTS (Sheet 1 of 2) 



DESIRED CONDITION 


REFERENCE TEST 
(paragraph number) 


MAKE JUMPER 
CONNECTIONS 


Sixteen-bit data word; eight-bit control word 


6-9 


T to U 


Eighteen-bit data word; six-bit control word 


6-9 


T to S 


BCD data word - positive true 


6-15 


W to V, J to L, M to K 


BCD data word - negative true 


6-15 


W to V, J to K, M to L 


Binary data word - positive true 


6-15 


W to X, J to L, M to K 


Binary data word - negative true 


6-15 


W to Y, J to K, M to L 


Control word - positive true 


6-19 


N to R 


Control word - negative true 


6-19 


N to P 


Polarity bit in 18-bit BCD data word; or in 
eight-bit control word (see pads S, T and U) 


6-21 


14 to IS, 16 to 17, H to 
F, E to B, D to C 


Polarity bit in 16-bit binary data word as 
last bit (see Figure 6-5) 


6-21 


17 to 14, H to G, A to B 


Standby/operate bit synchronous and posi- 
tive-true (standby = true) 


6-23 


19 to 16, N to R 


Standby/operate bits synchronous and nega- 
tive-true (operate = true) 


6-23 


20 to 16, N to P 


Standby/operate bit asynchronous and posi- 
tive-true (standby => true) 


6-23 


19 to 20 


Standby/operate bit asynchronous and nega- 
tive-true (operate =* true) 


- 6-23 


18 to 20 


Single-strobe operation (binary data only) 
with true (pos.) strobe control to load con- 
trol word 


6-26 


2 to 4, 1 1 to 1 2 


Single-strobe operation (binary data only) 
with true (pos.) strobe control to load data 
word 


6-26 


3 to 4, 11 to 12 


Dual-strobe operation (BCD or binary data) 


6-26 


1 to 4, 1 1 to 13 


Control word strobe • positive 


6-30 


5 to 7 
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Table 6-3. 4200-09 JUMPER REQUIREMENTS (Sheet 2 of 2) 



DESIRED CONDITION 


REFERENCE TEST 
(paragraph number) 


MAKE JUMPER 
CONNECTIONS 


Control word strobe ■ negative 


6-30 


22 to 23 


Data word strobe - positive 


6-30 


23 to 24 


Data word strobe - negative 


6-30 


8 to 10 


Mainframe address line enable-positive 


6-37 


8 to 10 


Mainframe address line enable-negative 


6-37 


9 to 10 


Data transferred by control word strobe 


6-39 


G to H, D to E 


Data transferred by data word strobe 


6-39 


E to F", H to r 


Data transferred by data word strobe or 
control word strobe 


6-39 


E to F' G to H 


Complement last bit of data word 


6-48 


A to B 


Not-complement last bit of data word 


6-48 


A to B 



16-BIT 8-BIT 




RANGE BIT 



Figure 6-3. BCD PROGRAM DATA, TYPICAL 16-BIT DATA WORD, 8-BIT CONTROL WORD 
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6-12. When the power source to be programmed requires 
only output magnitude, polarity and range data, an 18-bit 
data word, as illustrated in Figure 64, can be used without 
the control word. The control word is necessary when it is 
required to program the external reference function and 
current limiting. To obtain an 18-bit data word, jumper 
pad T to pad S. 

6-13, Binary-Type Voltage Sources 

6-14. As shown in Figure 6-5, both 16-bit and 18-bit 
data words may be used with binary-type voltage sources. 
As described for the BCD-type voltage sources, either the 
16-bit or 18-bit data word may be selected, depending 
upon the system and voltage source requirements. That is, 
if the voltage source is not equipped with external reference 
and current limit magnitude selection, the six-bit control 
word is of no value and an 18-bit data word provides 
sufficient program data. 

6-15. DATA WORD POLARITY 

6-16. BCD —Type Voltage Sources 

6-17. The 16 or 18 bits which make up the data word 
portion of the program data may be either positive-true 
or negative-true as determined by jumpering pads J, K, L, 



M, V and W. For either logic polarity of BCD data, pad V 
is jumpered to pad W. For positive-true logic, jumper pad J 
to pad L and pad M to pad K. For negative-true logic, 
jumper pad J to pad K and pad L to pad M. (Refer also to 
Table 6-3.) 

NOTE! 

Positive- true logic employs +5 volts for a logic 1 
and zero volts for a logic 0 . 

6-18. Binary-Type Voltage Sources 

6-19. The logic polarity (i,e. positive-true or negative- 
true) of the binary data word is determined in much the 
same manner as that described for the BCD data word. 
However, pad W is jumpered to pads X or Y (Refer to 
Table 6-3) instead of pad V. 

6-20. CONTROL WORD POLARITY 

6-21. The logic polarity for the control word, in either 
BCD or binary voltage sources, is determined by jumpers at 
pads N, P and R. If the control word uses positive-true 
logic, jumper pad N to pad R. If the control word uses 
negative-true logic, jumper pad N to pad P. 



18-BIT 

DATA WORD 



6-BIT CONTROL 
WORD 




1/20/75 



Figure 6-4. BCD PROGRAM DATA, TYPICAL 18rBIT DATA WORD, 6-BIT CONTROL WORD 
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18-BIT DATA 
WORD 




RANGE BIT 



Figure 6-5. BINARY PROGRAM DATA, TYPICAL 16-BIT AND 18-BIT DATA WORDS 



6-22. OUTPUT VOLTAGE POLARITY BIT 
LOCATION 

6-23. Selection of the voltage source output polarity 
(positive or negative) is made by means of a polarity bit 
which may be placed in an 18-bit. BCD data word, an 
eight-bit control word, or a 16-bit binary data word. The 
placement of the polarity bit in the 18-bit BCD data word 
or the eight-bit control word (BCD or binary programming) 
is determined by the Data Word/Control Word Length 
assignment; i.e. pads S, T and U. Refer to Table 6-3 for 
pad jumpering details to place the polarity bit in the 18-bit 
BCD data word or the 16-bit binary data word. 

6-24. STANDBY/OPERATE - SYNCH RONOUS 
OR ASYNCHRONOUS 

6-25. Each of the 4200 series power sources can be 
commanded to the operate and standby modes by means 



of a unique standby/ operate line from the program source. 
The standby/operate command can be jumpered so that it 
is synchronous with the transfer of the data word and/or 
control word. The standby /operate command can also be 
jumpered so that it Is asynchronous. That is, the particular 
power source goes to the standby or operate mode immedi- 
ately upon command by the program source, without 
waiting for a program data transfer function (strobe pulse). 

6-26. To make the standby/ operate command synchron- 
ous, a standby/ operate bit crosses the guard as the first bit 
of an eight-bit control word, as shown in Figure 6-5. To 
make the standby/operate command synchronous, jumper 
pad 19 to pad 16 and pad N to pad R (for standby true) 
or pad 20 to pad 16 and pad N to pad P (for operate true). 
To make the standby/ operate command asynchronous 
(independent of program data transfers), jumper pad 19 to 
pad 20 for standby- true, or pad 18 to pad 20 for operate 
true. 
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6-27. SINGLE/DUAL - STROBE OPERATION 

6*28. The 4200-09 can program output voltages in both 
single-strobe and dual-strobe modes. BCD-type voltage 
sources are usually operated in the dual-strobe mode, while 
binary-type voltage sources may be operated in either mode. 
The single-strobe mode refers to the use of a single strobe 
line (but two strobe pulses) to load both the data word and 
the control word from the program source into the 4200-09 
assembly. Which of the two words (data or control) loaded 
depends upon the logic level applied to the strobe control 
line. In single-strobe operation, the binary data word is into 
the 4200-09 storage resistors (in preparation for transfer to 
the voltage source) by placing the proper logic level on the 
strobe control line (Refer to Table 6-3 for strobe control 
line logic levels) and placing a strobe pulse on the control 
word strobe line (pin 18). The control word is loaded into 
storage registers by placing the opposite logic level on the 
strobe control line and placing a second strobe pulse on 
the control word strobe line. In this manner, a single strobe 
line is used to load both the data and control words into 
storage registers by changing the logic level on the strobe 
control line. This system is usually used with binary program 
and voltage sources. 

6-29. The dual-strobe mode refers to the use of two 
separate strobe pulses on two separate lines to load the 
data word and control word from the program source into 
storage registers in preparation for transfer to the voltage 
source. This mode is usually used when the data word is 
BCD. The data word strobe line (pin 36) is used to load the 
16-bit or 18-bit data word, while the control word strobe 
line is used to load the control word. 

6-30. To operate the 4200-09 in the single-strobe mode, 
jumper pad 2 to pad 4 and pad 1 1 to pad 12, if a positive 
strobe control signal level is used to load the control word; 
or jumper pad 3 to pad 4, and pad 11 to pad 12, if a 
positive strobe control signal level is used to load the data 
word. To operate in the dual-strobe mode, jumper pad 1 to 
pad 4, and pad 1 1 to pad 13. 

6-31. CONTROL/DATA WORD STROBE 
SIGNALS 

6-32. Control Word Strobe, Single-Strobe Mode 

6-33 . The control word strobe signal is a 500 nanosecond, 
or longer, pulse which is issued by the program source after 
the control word and/or data word has been applied to the 
parallel data inputs of the 4200-09 assembly. In the single- 
strobe mode, the control word strobe is used to load the 
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control word from the program source into the 4200-09 
storage registers when the strobe control line is at the 
appropriate logic level (determined by pads 2, 3 and 4). 
When the strobe control line is at the other logic level, the 
control word strobe loads the data word into the registers. 
If the control word strobe is a positive-going (zero to +5Vdc) 
pulse, jumper pad 5 to pad 7. If the control word strobe is a 
negative-going (+5Vdc to zero) pulse, jumper pad 6 to 
pad 7. 

6-34. Control Word Strobe, Dual-Strobe Mode 

6-35. As in the single-strobe mode, the control word 
strobe is a 500 nanosecond, or longer, pulse which is issued 
by the program source, the program data is applied to the 
parallel inputs of the 4200-09 assembly. In the single- 
strobe mode, the control word strobe load the control word 
only, into the storage registers. (The data word is transferred 
by a data word strobe signal.) If the control word strobe 
is a positive-going pulse, jumper pad 5 to pad 7. If the 
control word strobe is a negative-going pulse, jumper pad 6 
to pad 7. 

6-36. Data Word Strobe 

6-37. The data word strobe signal is used in the dual- 
strobe mode to load the data word, applied to the parallel 
data word inputs of the 4200-09 assembly, into the storage 
registers. The data word strobe is a 500 nanosecond, or 
longer, pulse which is issued by the program source after 
the data word has been applied to the parallel inputs of the 
4200-09 assembly. If the data word strobe is a positive- 
going (zero to +5Vdc) pulse, jumper pad 8 to pad 10. If 
the data word strobe is a negative-going (+5Vdc to zero) 
pulse, jumper pad 9 to pad 10. 

6-38. MAINFRAME ADDRESS SIGNAL LEVEL 

6-39. In order for the 4200-09 to receive and program 
data, it must be addressed at the time of the strobe 
signal (s). The mainframe address signal is a +5 volt or 
ground level signal applied to the address line number zero 
of the 4200-09 to be addressed (Refer also to paragraph 
6-53). If a +5 volt signal is to be used for mainframe 
addressing, jumper pad 8 to pad 10. If a ground level is to 
be used, jumper pad 9 to pad 10. 

640. PROGRAM DATA TRANSFER 

641. General 

6-42. The generation of the control word strobe and 
data word strobe signals by the program source loads the 
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program data into storage registers within the 4200-09 
assembly. From the storage registers, the program data 
(control word and data word) is transferred in serial fash- 
ion (bit-by-bit) across the guard shield to the digital-to- 
analog converter within the voltage source. The serial 
transfer of program data is initiated after a short delay by 
the trailing edge of the control word strobe, or the data 
word strobe, or both, as determined by pads D, E, F, G, H 
and J. 

NOTE! 

The power source output voltage does not 
change to the newly programmed value until 
data transfer is completed . 



6-43. Data Transfer By Control Word Strobe 

6-44. To initiate the transfer of the program data (the 
control word and the data word) from the storage registers 
to the digital-to-analog converter within the power source 
by means of the control word strobe, jumper pad G to pad 
H. To prevent data transfer at the occu ranee of a data word 
strobe, jumper pad D to E. 

6-45. Data Transfer By Data Word 

646. To initiate transfer of the program data by means 
of the data word strobe, jumper pad E to pad F. To prevent 
data transfer at the occurance of a control word strobe, 
jumper pad H to pad J. 

6-47. Data Transfer By Control Word Or Data 
Word Strobe 

6-48. To initiate transfer of the program data by means 
of either the control word strobe or the control word 
strobe, jumper pad E to pad F, and pad G to pad H. 

6-49. COMPLEMENTING BINARY PROGRAM 
DATA 

6-50. Binary data words supplied by the program source 
which represent negative voltage outputs are two’s comple- 
mented, and must be re-complemented in order to obtain 
the required output polarity at the power source. When 
jumpering is performed to receive binary data from the 
program source (pads J, K, L, M, W, X, Y), complementing 
to accomodate data word polarity is automatically perform- 
ed. However, additional jumpering is required in order to 



properly handle the polarity indication for the binary data 
word (power source output magnitude). The polarity 
(positive or negative) of the power source output may be 
indicated by means of: 

a. the last (16th) bit of the binary data word. 

b. a polarity bit as part of the control word. 

6-51. If the polarity is indicated in the last bit of the 
binary data word, following the 14-bit magnitude data and 
strobe control bit (as shown in Figure 6-5), it must not be 
complemented along with the data word. To prevent this 
last bit of the data word from being complemented, 
jumper pad A to pad B. If the polarity is indicated by a bit 
within the control word, the entire data word should be 
complemented (when necessary) by jumpering pad A to 
pad C. (This is only necessary when transferring all 16 bits 
of binary data to a 4275 A.) 

6-52. ADDRESSING MULTIPLE 
MAINFRAMES 

6-53. Up to eight separately addressable 4200 series 
power sources may be connected to a single program 
source when each are equipped with the 4200-09 . Figure 6-2 
shows the method of multiple power source connections 
using factory-manufactured cable assemblies. The power 
source electrically closest to the program source is numbered 
zero, and the succeeding power sources are numbered in 
ascending order, up to seven. The mainframe address signals, 
which are +5 volts or ground levels, are supplied to the 
power sources for the duration of the programming 
sequence. All mainframe address signals must be applied to 
the mainframe address inputs of the first power source 
(number zero). That is, the program source is only connect- 
ed directly to the first power source, and connection to 
subsequent power sources is handled by means of through 
connections on the 4200-09 assembly. 

6-54. The mainframe address signals may be either +5 
volts or ground as determined by jumpers 8, 9 and 10. All 
signals are applied to the mainframe address lines of the 
first 4200-09 mainframe, address line number zero enables 
the first 4200-09 mainframe, to accept program data and 
strobe signals. As shown in Figure 6-6, mainframe address 
line number one is fed through the first 4200-09 to exit at 
its zero address output for application to the next power 
source. The mainframe address lines are shifted by one 
position each time they pass through a 4200-09. In this 
manner, each power source is directly addressed at its zero 
address input although the program source selects the 
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different 4200-09 assemblies at the mainframe address lines 
on the first 4200-09 (number zero). Several power sources 
may be addressed at one time, and each wdl receive the 
program data. Table 64 lists the pin numbers of the 50-pin 
connector (located on the rear panel of the first power 
source) on which the different 4200-09 assemblies are 
addressed by the program source. 



Table 64. MAINFRAME ADDRESSES - 
PIN ASSIGNMENTS 



POWER SOURCE 
MAINFRAME ADDRESS 


PIN NUMBER 
(50-pin connector on 
power source no. zero) 


0 


20 


1 


50 


2 


49 


3 


48 




47 


5 


46 


6 


45 


| | 


21 



NOTE! 



In single-strobe binary operation , the mainframe 
address need only be present when transferring 
the control word. When transferring the data 
word r the power source which last received a 
control word is automatically addressed, unless 
another mainframe address is specified 

6-55, CHECKING STATUS 

6-56. Introduction 

6-57. The 4200-09 provides four separate status indicators 

(flags) which are bussed with the status flags from all other 
power sources in the system, back to the program source. 
The four status flags are provided on four separate lines 
and include the following: 

a. Abnormal status (power-off or current limit) flag. 

b. Polled current limit flag. 

c. Polled power-off flag. 

d. Not ready flag. 
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SOTE! 

Alt flag lines are wire-ored to an open collector 
bus . Pulbup resistors are required in the program 
source interface to enable the flags to reach +5 
volts . 

6-58. Status checking the 4200-09 is typically handled 
by the program source in such a manner that the abnormal 
status flag is allowed to interrupt. As a result of the inter- 
rupt, the program source may poll each 4200-09 in the 
system while monitoring the polled current limit flag bus 
and polled power-off flag bus for a flag indication. The not 
ready Hag is not polled, and when present, indicates that one 
or more power sources is still acting on program commands, 
and is not yet ready to receive further commands. 

6-59* Polled Current Limit Flag 

6-60. As shown in Figure 6-7, the polled current limit 
flag bus appears on pin 29 (on the 50-pin connector) of any 
4200-09 in the system. The flag is polled by placing a 
ground level on the poll status input (pin 9) of the 
particular 4200-09 being polled. If the current limit flag 
bus responds with +5 volts, the current limit condition for 
the polled power source does not exist. However, if the 
current limit flag bus responds with a ground level, the 
current limit condition does exist, and an overloaded 
power source is indicated. 

6-61. As illustrated in Figure 6-7, the poll status inputs 
to several 4200-09 in a system are not normally bussed 
together, but may be individually polled by the program 
source. A typical method of polling the status is to jumper 
the mainframe address line (number zero) from pin 
number 20 to the poll status input at pin number 9. In 
this manner, status is available at the current limit flag bus 
(and the power-off flag bus) whenever the particular 
4200-09 is addressed. 

6-62. Polled Power-Off Flag 

6-63. Polling the power-off flag is identical to that 
described for the current limit flag except some external 
source of +5 volts must be applied to pin number 30. The 
+5 volt source is required in order to obtain the power-off 
status indication when the power to the polled unit has 
actually failed. The power-off status indication is a ground 
level on the power-off flag bus. 

6-64. INPUT LOADING 

6-65, Each input to each 4200-09 used in the system 
represents a single TTL input load. With a full complement 



CURRENT LIMIT 
FLAG BUS 




Figure 6-7. STATUS BUSSES LAYOUT 
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of eight power sources in the system, the power requirements 
for each input of the first power source are increased by a 
factor of eight, except for the Mainframe Address and the 
Standby/ Operate which are always single loads. 

6-66. THEORY OF OPERATION 
6-67. General Description 

6-68. The 4200-09 can be configured (by means of 
jumpers) to accomodate a large number of program environ- 
ments, Consequently, theory discussions are somewhat 
generalized, since all configurations cannot be described. 
In any application, the main function of the 4200-09 is to 
receive output magnitude and control data from a program 
source in parallel form, transfer the data across the power 
source guard shield, and present the data to the power source 
digital-to-analog converter. Figure 6-8 shows a simplified 
block diagram of the 4200-09 and how the data and control 
words, generated by the program source in parallel form, 
are applied to shift registers which perform a paralld-to- 
serial conversion. 

6-69. Upon the receipt of a data word strobe or control 
word strobe, the control logic generates a load command to 
one or both shift registers. The data word and control word 
supplied by the program source, and present at the shift 
register inputs, is loaded into the shift registers. When the 
shift registers are loaded with the program data, the control 
logic starts a 10 MHz clock and issues a hold command to 
the power source. 

6-70. The output pulses from the clock are fed to the 
shift registers to move the program data out of the registers, 
bit-by-bit, to the coupling transformers at the guard shield. 
The data word is shifted out of its respective storage regist- 
er via two's complementing logic which is enabled when the 
program source indicates that the data word is a negative 
binary number. This action is necessary since the 4200 
binary power source requires positive binary numbers (in 
conjunction with a positive or negative polarity indicator). 
The control word undergoes no complementing at any 
time. 

6-71. While the program data is being shifted across the 
guard shield by the clock pulses, the clock pulses are also 
being fed across the guard shield, and the hold one-shot is 
triggered as a result of the hold command issued by the 
control logic. On the inside of the guard shield, the clock 
pulses are used lo shift the serial program data into shift 
registers which provide the necessary serial -to-parallel 



conversion. (The 4200 power sources require parallel 
program data.) The output of the hold one-shot is present 
for the duration of the serial data transfer across the guard 
shield. This action is necessary to inhibit any change in 
power source output magnitude while the data word is 
being serially loaded into the shift register. 

6-72. The control word portion of the program data is 
also loaded into a shift register, and is double-buffered to 
prevent any change in power source output while loading is 
taking place. The double-buffering is provided by a series of 
latch circuits which receive a load pulse from a latch timing 
circuit. The latch timing circuit issues the load pulse to the 
latch circuits sometime after the last clock pulse when all 
data has been shifted into the registers. As the load pulse 
occurs, the latch circuits are loaded with the control word 
and present it in parallel form to the 4200 power source. 
(Double-buffering for the data word is not required since 
the hold signal “freezes” the power source output magni- 
tude until the data word is completely loaded into the 
shift register.) 

6-73. The shifting and loading of the program data is 
performed by the clock pulses. The start of the clock pulses 
is a function of the control logic. The stopping of the dock 
is also performed by the control logic, but after the genera- 
tion of 16 pulses. When the clock is stopped, all shifting 
action ceases; and after the fold signal disappears and the 
load pulse to the latch occurs, all program data is presented 
to the digital-to-analog converter within the 4200 power 
source. At this time, the power source assumes its newly 
programmed output. 

6-74. BLOCK DIAGRAM ANALYSIS 
6-75. Input Sequence 

6-76. Figure 6-9 shows that the parallel program data, 
supplied by the program source, is applied to a pair of 
shift registers as well as to the succeeding 4200 power 
source (s) in the system. The data is loaded into the 
register (s) when the appropriate strobe signal is received 
from the program source. 

6-77. In a device configured for single-strobe operation, 
the control word strobe signal (in conjunction with the 
strobe control line) is used to load both the data word and 
control word into their respective registers. The strobe 
signal gating accepts the control word strobe from the pro- 
gram source, and depending upon the state (+5 volts or 
ground) of the strobe control line, directs the strobe signal 
to either the control word one-shot or the data word one- 
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Figure 6-8. 4200-09, SIMPLIFIED BLOCK DIAGRAM 
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SHOT 




shot. If the strobe control hne directs the control strobe 
pulse to the control word one-shot, a pulse is generated and 
fed to the parallel-load input of the control word shift 
register. The pulse causes the shift register to load the parallel 
control word supplied by the program source. If the strobe 
control line directs the control strobe pulse to the data 
word one-shot, a pulse is fed to the parallel-load input of 
the data word shift register. 

NOTE! 

In order for the control word strobe (or the 
data word strobe) to trigger either of the one- 
shots, the mainframe address line must be 
enabled. 

6-78. In a device configured for dual-strobe operation, 
both the control word strobe and data word strobe signals 
are used to load the program data from the program 
source. In this configuration, the control word strobe 
triggers the control word one-shot to load the control word 
into its shift register, and the data word strobe triggers the 
data word one-shot to load the data word. (Refer also to 
Figure 6-10.) 

6-79. Data Transfer 

6-80. Whenever the control word one-shot or data word 
one-shot is triggered, the resulting output triggers a first 
hold one-shot. (Refer also to Figure 6-10.) One output of 
the hold one-shot produces a hold pulse which is fed 
across the guard shield (via T2) to trigger a second hold 
one-shot. The second hold one-shot generates a hold pulse 
required by the power source to hold the output magnitude 
at the current value while magnitude data is being re- 
programmed. 

NOTE! 

The duration of the hold pulse depends upon 
the particular power source being used . 

6-81. The trailing edge of the other first hold one-shot 
output (triggered by the strobe signal), sets a data transfer 
flip-flop. The Q output of the data transfer flip-flop 
starts a 10 MHz clock, if not already operating (refer to 
Standby Sequence), and gates the clock pulses to the serial 
shift inputs of the control word and data word shift 
registers. (The clock pulses are also gated to the input of a 
-r 16 counter and to the primary winding of T4.) As each 
clock pulse is received by the shift registers, the previously 
loaded program data is shifted, serial-by-bit out of the 
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shift registers to the coupling transformers (T3 and T5> at 
the guard shield. On the inside of the guard shield, the 
serial data and control words are loaded into a second set of 
shift registers which are clocked by the pulses at the 
secondary of T4. 

6-82, The clock pulses gated by the data transfer flip-flop 
are also fed to a 4-bit binary counter which produces a 
carry pulse at the time of the sixteenth clock pulse. The 
carry pulse resets the data transfer flip-flop to inhibit the 
gating of the clock pulses and stop the clock, if the standby 
mode is not present. (Refer to Standby Sequence.) After 
the generation and gating of 16 clock pulses the data word 
has shifted completely around the data word shift register 
while being transformer-coupled across the guard and into 
the second shift register for application to the 4200 power 
source. The control word, since it contains eight bits or 
less, is actually shifted around the control word register, 
across the guard and into the second control word register 
two complete times. 

6-83. The control word is double-buffered for application 
to the 4200 power source. This is necessary since the hold 
signal, provided during data transfer by the second hold one- 
shot, does not “freeze" the output range of the 4200 power 
source, just the output magnitude. To parallel shift the 
control word from the shift register to a set of latch 
circuits, the first of the 16 clock pulses triggers a latch 
timing one-shot which has a pulse width slightly greater 
the serial data transfer time (16 clock pulses). The trailing 
edge of the latch timing one-shot output is fed to a pulse 
generator which provides a load pulse to the latch circuits. 
At the time of the load pulse, the latch circuits are parallel 
loaded with the control word for application to the 4200 
power source. 

6-84. Complementing Binary Data 

NOTE! 

Complementing magnitude data occurs only in 

binary- type power sources . 

6-85. Binary-type power sources require that negative 
values of magnitude data be two’s complemented since 
binary program sources usually indicate polarity by means 
of a single bit and supply two’s complemented magnitude 
data for negative outputs. The binary-type power sources 
require non-complemented binary data plus a polarity bit. 
As a result, negative binary magnitude data, consisting of 
complemented data, must be re-complemented to satisfy the 
requirements of the power source. When the binary program 
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source indicates negative sign, U14 is enabled to pass the 
output of the complementing logic. The complementing 
logic receives the serial output of the shift registers, 
complements it, and passes it across the guard via Tl. 



6-86. Operation of the two’s complementing logic is such 
that the first bit of serial data is present at the output of 
the shift registers before the -r 16 counter and a comple- 
ment flip-flop receives the first of 16 clock pulses. At this 
time, the -r 16 counter is in its zero state and the comple- 
menting flip-flop is still reset (as a result of the carry pulse 
generated by the -r- 16 counter at the end of the previous 
data transfer sequence). With the complement Hip-flop 
reset, the complement logic is not enabled and no inversion 
of serial data takes place. This condition permits the first 
bit of binary magnitude data to be transferred without 
being complemented. However, after the first clock pulse, 
the complement flip-flop may be allowed to go set (to 
enable the complement logic), depending upon the state of 
the J input, which is derived from the serial data. As a 
result, the complement flip-flop goes set at the time of the 
first true bit of serial data to enable the inverting logic and 
complement the remaining bits of serial data. After the 16th 
bit of data, the complementing Hip-flop is reset by the 
carry output of the + 16 counter. 

6-87. Programming the 4200 power source to standby 
(zero output, but no change in programmed magnitude and 
range) may be performed in a synchronous or asynchronous 
manner, depending on jumper configuration. With syn- 
chronous standby operation, (not shown in Figure 6-9) the 
standby bit supplied by the program source becomes part of 
the control word and is serially shifted across the guard for 
application to the standby input of the 4200 power source. 
This mode is referred to as synchronous standby because 
commanding the 4200 power source to standby or operate 
is always synchronous with a strobe signal from the 
program source. 

6-88. Asynchronous Standby Operation 

6-89. With asynchronous standby operation, the 4200 
power source can be commanded to standby or operate 
at any time by the program source. As shown in Figure 6-9, 
the standby signal (dc) is gated to the start input of the 
10 MHz clock to initiate the generation of clock pulses 
(if not already being generated during a data transfer 
sequence of 16 clock pulses). As long as a data transfer 
sequence is not in progress, the data transfer flip-flop is in 



Us reset state. When the data transfer flip-flop resets the 
clock pulses are gated through to the primary winding of 
T6 and are inhibited (by the Q output) from the shift 
registers and -r 16 counter. The secondary winding, 
located inside the guard, feeds the clock pulses to a half- 
wave rectifier. The dc output of the rectifiers is fed to the 
4200 power source standby/operate input. 

6-90. Status Logic 

6-9 1 . Two separate status conditions are indicated by the 
power source equipped with the 4200-09, i.e. current limit 
mode status and power failure. The current limit status 
flag is furnished by the 4200 power source whenever an 
overload condition exists and the current limit function is 
being used. The power failure indication is provided by the 
4200-09. 

6-92. The current limit flag is fed from the 4200 power 
source to enable a current limit oscillator on the 4200-09 
(Refer to Figure 6-9). The oscillator output signal is 
coupled to the outside of the guard via Tl, and to the 
input of a half-wave rectifier. The dc output of the rectifier 
indicates the current limit condition and appears at the 
abnormal status output. The current limit flag is also 
available at the current limit flag output when the pro- 
gram source addresses the unit with a status enable signal. 

6-93. The power fail flag results from the failure of the 
+5 volt supply to the 4200-09, which is indicative of a 
general power failure within the power source. As in the 
current limit flag, the power fail flag appears on the ab- 
normal status line, and on the power fail flag output when 
the unit is addressed with a status enable signal. 

6-94. Not Ready Signal 

6-95. The 4200-09 generates a not-ready signal to the 
program source whenever it is not ready to accept program 
data or strobe signal (s) from the program source. As shown 
in Figure 6-9 and 6-10, the not ready flag one-shot is 
triggered by the trading edge of the first hole one-shot 
output to generate the not ready flag, ITie duration of the 
not ready flag is through the data input sequence to 
notify the program source that the data is being transferred 
to the power source and no strobe signal should be generated 
at this time. The duration of the not ready flag depends 
upon the type of power source being programmed. The 
table included on the schematic diagram lists the different 
component values used and the one-shot periods provided 



6-18 




SHIFT 

REGISTER 



SERIAL DAT, 





4200 SERIES 
OPTION -09 




HOLD 

SIGNAL 



CURRENT 

LIMIT -LAG 



6-19/20 







4200 SERIES 
OPTION -09 



Table 6-5. TROUBLESHOOTING CHART, INACTIVE PCB ASSEMBLY (Sheet 1 of 2) 
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Table 6-5. TROUBLESHOOTING CHART, INACTIVE PCS ASSEMBLY (Sheet 2 of 2) 



' DO CLOCK ^ 
PULSES APPEAR 
AT PIN S OF U24, 
V U25 AND y 
\ U267 / 



CHECK ALL ELEMENTS 
IT4, Q1 1 , ETC.) 
BETWEEN U12, PIN 8 
AND U24, U25 AND U26 



/ does \ 

SERIAL DATA 
APPEAR AT PIN 
3 AND PIN 11 
V OF U137 / 



CHECK U2. U3, U4, 
US AND U8 



/ DOES \ 
^SERIAL DATA^ 
APPEAR AT PINS 
1 AND 2 OF 

\ U24 AND V 
U267 / 



CHECK T3,T5, 
Q17, Q18, ETC. 



' DOES \ 
PARALLEL DATA 
APPEAR AT 
^ OUTPUTS? / 



CHECK U24, U2S, 
U26ANO U27 
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Table 6*6. TROUBLESHOOTING CHART, DATA ERRORS AT PARALLEL OUTPUTS 



X ,s \ 

XprogramX^ 

^ DATA OK AT N 
PARALLEL INPUTS 
OF U2, U3 f U4, . 

\ U5 AND / 

\ ua? X 



CHECK THE 
PROGRAM DATA 
SOURCE 



^SERIAL DATA X 
OK AT PINS 3 
AND 11 OF U13? 
v (CHECK WITH > 
\ SCOPE) / 



X ,S X 

x^ PROGRAM X 
DATA SHIFTED ON^ 
. POSITION TO THE v 
X. LEFT OR X 
X. RIGHT7.X 



CHECK U2, U3, U4, 
U5 OR US AS 
APPROPRIATE 



CHECK SERIAL DATA 
INPUT AND PARALLEL 
OUTPUTS OF U24, 
U25, U26 AND U27 



CHECK THE 
-Mfl COUNTER 4U6) 
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Table 6-7. TROUBLESHOOTING CHART, NO COMPLEMENTING OF BINARY DATA 



/DOES \ 
^ [51 CHANGE x 
STATE BETWEEN 
POS. AND NEG. 
V DATA? 7 



/DO THE 
AND K INPUTS^ 
OF [5] CHANGE 
STATE BETWEEN 
SPOS. AND NEG^X 
\ DATA? / 



CHECK THE 
POLARITY {SIGN} 
INPUT LINE AND 
INVERTERS (U6) 



DOES 

US RECEIVE 
A CLOCK 
PULSE? 



CHECK ALL 
STROBE INPUT 
LOGIC ELEMENTS 
{U19, U3, U4, ETC.) 



REPLACE [US] 



/ DOES \ 
U15 CHANGE 
STATE AFTER 
FIRST TRUE 
v DATA > 
X BIT? / 



REPLACE U15 



CHECK ALL 
GATES OF U14 



REFERENCE DESIGNATORS 
PLACED IN BRACKETS 
(E.G. tU5l) INDICATE THAT 
COMPONENT LOCATED ON 
SMALL PCB ASSEMBLY 
(NO. 4200-4025) 
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Table 6-8. TROUBLESHOOTING CHART. NO ASYNCHRONOUS STANDBY 



ZERO TO +0.4V 
' +2V TO *5V 






NOTE: 
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Table 6*9. TROUBLESHOOTING CHART, NO CURRENT LIMIT FLAG 
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Table 6-10. 



TROUBLESHOOTING CHART, NO POWER FAIL AND/OR ABNORMAL STATUS FLAGS 



/HAVE \ 
^ BOTHAB 
STATUS AND 
POWER FAIL 
FLAGS 
FAILED? > 



S HAS N 
ABNORMAL 
STATUS FLAG 
FAILED7 



CHECK 02, 04, 

Q5 AND ASSOC- 
IATED COMPONENTS 



CHECK Vcc I+5V) 
SUPPLY FROM 
PROGRAM SOURCE 



/DOES \ 
CURRENT 
LIMIT FLAG 
OPERATE 
NORMALLY? 



TROUBLESHOOT 
CURRENT LIMIT 
FLAG (REFER TO 
TABLE 6-91 



6-28 



iooo-f 







